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Art. I.—Theory of Earthquakes; by Professor ALEXIS PERREY, 
* of Dijon, France.’ 


EARTHQUAKES are a complex phenomenon. It is difficult to 
refer them to one cause alone. ‘The shocks or series of shocks 
in a given region may have a special or local cause. We may 
distinguish a number of such special causes acting independently 
of the principal cause whose general action they modify. More- 
over, these secondary causes may be modified in their action by 
the principal cause, the latter manifesting itself only through a 
differential result. 

Among the phenomena, it is difficult to distinguish those 
which are the effects of the principal cause from those of special 
or local causes. The first aim of investigation should be to 
determine that differential result in which the preponderating 
influence >f the principal cause shall become manifest. For this 
a ogg the comparison of a great number of facts is requisite. 

efore such a comparison, the local or anomalous influences 
disappear; or, in other words, the influence of the principal 
cause is brought into strong relief, the differential action making 
it manifest. 

There is a periodicity as to times of occurrence in earthquakes, 
as in other cosmical and meteorological phenomena. When 


? Translated for this Journal from a memoir communicated by the author entitled 
Propositions sur les Tremblements de terre et les Voleans; formulées par M. Avexis 
Perrey, Professeur a la Faculté des Sciences de Dijon, adressées A M. Lamé, Mem- 
bre de l'Institut; 36 pp. 8vo. Paris, 1863. Mallet-Bachelier, Quai des Augustins, 55. 

Only the part on Earthquakes is here reproduced. 
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earthquakes, through a long period, are grouped with reference 
to the moon’s age, two maxima and two minima of frequency 
may be distinguished in each lunar month, the maxima following 
immediately the syzygies, and the minima corresponding to the 
quadratures. When, again, they are grouped with reference to 
the passage of the moon over the meridian, there are two analo- 
gous maxima and two minima, the maxima corresponding to the 
passage of the superior and inferior meridian, and the minima 
to the intermediate times. 

These laws, based, one on a comparison ¢ f more than 6000 
days of earthquakes, and the other on a thousand of earthquake 


shocks, show that there is a relation between the frequency of 
earthquakes and the rotation of the moon. Is this relation one 
of cause and effect? I believe so, after a careful study of the 
subject, and propose to present the evidenc 


Suppose the e to have a fluid nucleus, incandescent, and 
either liquid ( viscous, with a solid c1 b. ‘e ppose, also, the 
thickness of t crust to be such that the outer limit of the 
interior mass a spheroidal surface, similar to that of the 

| 


exterior of the sphere. The moon will exert attraction on the 
central nucleus, and tend to give it an elongated form: and the 
opposite protuberant parts, formed under the lunar action, will 
tend to follow the line which connects the centre of the moon 
with the centre of the earth, as this line changes its position with 
reference to any fixed point on the earth 

Let us consider, first, the movement of the moon alone, leav- 
ing out of view the earth’s orbital motion and rotation. The 
greater axis of the elongated central nucleus would then be 
directed constantly towards the moon. The two opposite pro- 
tuberances would exert pressure against the interior surface 
of the crust, and would tend to change its form: and if the crust 
had but little thickness and were sufficiently elastic, it would at 
each instunt take the form of the elongated nucleus. These 
successive cha s of form in the solid crust could not take 
place without caus vibrations which should occur periodically, 
like their cause, nor without altering, at each place, the direction 
of the plumb-line which would pass periodically through the 
same positi ns. These ty pe riodical phenomena have not yet 
been shown certainly to occur. Still a series of observation, 
made through several years by Mr. Airy, give us some reason 
to believe in their existence. 

Suppose now the envelop or crust to have so great thickness 
and such elasticity that it cannot take at once the form of the 
central nucleus. Pressure and tension in the crust of a greater 
or less amount will be the result, which will be a cause of frac- 


tures. These fractures will be the starting point of molecular 
vibrations which may be propagated in the crust to its surface 
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and have the character of true earthquakes. Such is the first or 
principal cause of the phenomenon. 

The two opposite protuberances of the central nucleus together 
constitute, in their movement of rotation, what we call the great 
or primary earthquake or seismic wave. The greater the lupar 
influence, the greater will be the protuberances and the higher 
the seismic wave. 

The sun should produce an analogous effect during the pro- 
gress of the earth in its orbit. From this, a second seismic wave 
should result, which, in the case supposed, would also cause, 
when its crests pass under the points of least resistance, the same 
kind of subterranean movement. 

It is easy to conceive that in their simultaneous progress, these 
two seismic waves should add to, or diminish, one another, or 
coalesce in one wave, as with oceanic tidal waves. They will 
therefore manifest themselves at the surface only by their differ- 
ential or their resultant effects; and their union will form the 
great luni-solar wave. Its effect will therefore be the greatest 
possible at the syzygies; and hence the ruptures of the earth, 
consequent thereupon, should be most frequent at these two 
epochs in the lunar period. 

Let us now take note of the diurnal motion of the earth. We 
now have two new seismic waves; a lunar, the crests of which 
will change place under the meridian with the motion of our 
satellite, and a solar which will follow the course of the sun. 
Their effects on the inner surface of the earth’s crust will be 
similar to those of the first two waves mentioned above; and 
the resulting diurnal wave may be regarded under the same 
points of view as the luni-solar wave depending solely on the 
motion of the moon in its orbit. 

In their progress, these different waves are similar, or, at least, 
analogous, to those of the oceanic tides. They may be repre- 
sented, in their movement, by a periodical function whose max- 
ima and minima correspond to the maxima and minima of pres- 
sure on the earth’s crust, which, supposing it homogeneous, will 
experience at these points maxima and minima in change of 
form, and consequently in frequency of fractures; and there- 
fore maxima and minima in vibrations of the crust, or earth- 
quakes, 

Into these periodical functions of the seismic waves (or analyt- 
ical expressions of the physical laws of the phenomenon) will 
enter necessarily the distances of the sun and moon from the 
earth. But the action being in the inverse ratio of the squares 
of the distances, the effect should be, under this point of view, 
greater at the perigee than at the apogee. In accordance with 
this, I have found, that, relatively to the lunar motion, earth- 
quakes are more frequent at the perigee than at the apogee; and 
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But are these fractures, as has been said, the only cause of the 
sounds which so often precede, accompany, or follow, earth- 
quakes? It is difficult to believe it. We acknowledge that we 
are not ready to explain the sounds that so often precede earth- 
quakes. In the case of earthquake shocks which are continued 
for a length of time, these sounds are often repeated: And how 
does the sound-vibration differ from the dynamical vibration 
which immediately follows it? Moreover, in such earthquake- 
shocks, continued for a length of time, both aérial and subterra- 
nean detonations are frequently repeated without any sensible 
movement of the ground. Many instances of this kind occurred 
in the valley of Visp in 1855 and 1856.* The sounds are, in 
fact, one of the most obscure elements connected with earth- 
quakes. 

But to proceed, the ruptures which take place at certain points 
in the crust shake the neighboring parts, which, in their turn, 
under the action of successive earthquake waves, lead to other 
like fractures. Such catastrophes may again and again follow. 
We thus account for the shocks which are repeated for a greater 
or less time after every great earthquake. 

The fractures opened at any point will become prolonged in 
the direction of the line of least resistance. Hence comes the 
change in the centre or focus of principal disturbance, which is 
often noticed in the course of a long series of shocks. 

The introduction of the liquid material of the earth’s centre 
into the fissures is not always effected instantaneously. It may 
require more or less time; and the vibrations thus caused may 
take place after the passage of the earthquake-wave. Hence 
come perturbations in the periodicity of the phenomenon. 

It follows from these views, that earthquakes should have 
their greatest regularity of march and greatest frequency in a 
certain equatorial zone more or less wide; and outside of this 
zone, similar effects should be produced, proportioned in intensity 
to the different earthquake-waves, derived or reflected. But it 
is seen that the waves that are propagated laterally arrive later, 
relatively to the passage of the moon over the meridian, at the 
places where the derivative currents go. 

When these derivative or reflected waves, in any case, produce 
fractures, followed by vibrations which continue for a length of 
time, we should have a prolonged shaking of a region in which, 
otherwise, the phenomenon is of rare occurrence. Examples of 
this kind are the shocks on the Mississippi in 1811; those of 
Maurienne in 1838; those of Scotland in 1842 and 1848. 


* The detonations in the valley of Visp continued to occur at intervals even till 
May, 1861. The later months of the year do not appear to have been marked by 
any repetition of the phenomena of 1855.—(Letters and Journal of M. Tscheinen, 
curate at Greechen.)—Note added August 26th, 1862. 
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The periodicity of the phenon n may manifest itself again 
in the renewal of the shocks. But the maxima and minima of 
frequency will not correspond with the passage of the principal 
seismic waves. The order may even be wholly reversed. It 
is a phenomenon analogous to the “ establishment of the port “4 
in the oceanic tides. 

The physical law, that earthquakes are more numerous at the 


syzygies than at the quadratures, is one that is verified by simply 
counting the days of earthquakes dur a sufficiently large 
number of years. This I have d for period of 50 years, 
from 1801 to 1850,° and also for each half. s period. Again, 
dividing these 50 years into 10 periods of 5 years each, I have 
detected two maxima and two minima > of these partial 
periods. In seven, the maxima has occurred at the syzygies and 
the minima at the ladratures n two t verse has taken 
place. The principal, above pointed out, of the establishment of 
the port is alone suff ent to explain this apparent anomaly. 
In these two 5-year periods, there was a series of local shocks in 
a region where earthquakes are unfrequen 
The quinquennial period from 1810 to 1815 affords no sensible 
maxima and minima. But the facts on r are few. During 
the unhappy year 1814, 15, the journals took little note of 
subterranean commoti 
* Prof. Perrey has mad from which h d, for the first 
half of the present century m 18 that th wel 88 lunar days 
on which earthquakes rred; or 1! sO vy separ ivs, where 2 or 
3 or more earthquakes « r on th in nt « tries and wholly 
independent, (the most cor meth ‘ 6596 lunar days. In 
order to refer thess € SYZV +s the mean luna- 
tion of 29°53 days ‘ | parts, and , : to 4, by uniting the 
Ist and 8th and 4th and 5th, for tl Ww moon s,and the 2nd and 
$d and 6th and 7th for tl qi 
Arranging thus I 761°48 at the 
syzygies and 262652 at ! the syzygies 
of 134-96, 
For the 6596 days, he obtained 3434 the 161°36 at the quadra- 
tures, leaving 273°28 ivor of the sy 
In a similar mant for the half cer lit 1751 to 1800, he ob- 
tained 1901-18 eartl k y é and 17 at the quadratures, the 
difference in favor 
Counting the eart avs d which oceur within 
the period of five days t s and pe ee to the 
second day after in n jual the perigee and 4654 
at the apogee, leavii r r leaving off the 
outer two of the five s at ind 2784 at the 
apogee, or an excess of the | 
Taking the earthqua I n ¢ ars 1886 to 1853 
(18 years) in a Journal k M.S. Ar he fi ake shocks at 
the syzygies and 349 at t in excess 8 the syzygies. He 
also obtains, for the number of sl when then than 45° from the 
meridian 413, when mors 4 LN if the former.— 
See for a fuller statement these ré und addit a Comptes Rendus, lii, 
146-151, Jan. 28, 1861 ; 
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We have above supposed the central nucleus of the earth to 
be in an incandescent state, either liquid or viscous. But can 
this be without the existence of intense chemical action propor- 
tional to the high temperature of incandescence? Under such 
circumstances would there not be electro-magnetic currents? 
May it not be that, through the influence of such currents, which 
Dr. Ami Boué makes the first cause of earthquakes, and also 
under that of the various chemical actions going on, gases would 
be developed so as to form a more or less continuous atmosphere 
between the central nucleus and the crust? And should not the 
presence of these gases modify in some way, the dynamic action 
of the earthquake waves? Is not their sudden explosion, the 
cause, at times, of transient disturbances in the central mass? 
And, consequently, are there not thence sensible reactions against 
the inner surface of the crust, causing strong vibrations that are 
propagated to the outer surface ? 

This idea, which I have elsewhere brought forward,‘ is re- 
marked upon as follows by the learned author of the Histoire 
des Progrés de la Geologie. ‘‘As to these immense tempests 
which the author raises at the surface of the incandescent fluid, 
whose waves of fire beat against the flanks of the mountains 
which project downward like gigantic stalactites, they appear to 
us to be a little remote from the domain of science and to pertain 
rather to that of the imagination.” 

But, without taxing too much the imagination, can we not 
see that these chemical actions, which others have made the sole 
cause of earthquakes, may produce some perturbations, or mod- 
ifications, in earthquake movements which shall obscure at times 
the periodicity ? 

Formerly, especially during the last century, the existence of 
numerous vast caverns in the earth, for the propagation of earth- 
quakes, was admitted. We do not deny the existence of such 
caverns; but, in our view, instead of their favoring earthquake 
vibrations they would arrest, or at least impede, them. The 
simplest break will modify the rate and direction of the undula- 
tions. But such caverns should also cause, in some cases, mo- 
lecular vibrations which, on being propagated to the earth’s 
surface, would not differ from ordinary earthquakes, The liquid 
matter, in entering the cavities, would also cause shocks of a 
similar kind. Hence may come some of those facts registered 
in earthquake tables, which interfere with the exhibition of the 
periodicity. 

We pass by other causes to which earthquakes have been at- 
tributed. Several, although less general than they have been sup- 
posed to be, may be admitted among special or secondary causes. 


* Memoir on the earthquakes of the Scandinavian peninsula, Voyages de la Com- 
mission Scientifique du Nord en Scandinavie, en Laponie, etc., Paris, 1845. 
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It cannot be too often repeated, that earthquakes are not of 
one single kind, identically s They are various both in 
causes and effects; ] 1 simply to bring out in relief the prin- 
cipal cause. I seek to establish its t by the differential 
influence manif ts march as regards 
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Breaks in the rocks, as the caverns referred to, must modify 
their propagation, vary their direction and weaken their intensity, 
and may extinguish them; and this may account for the simulta- 
neous shaking of two regions while an intermediate locality is 
undisturbed—a phenomenon of so frequent occurrence in certain 
parts of America that the people speak of it under the expres- 
sion of the earth being bridged within, or suspended. 

Boussingault recognized, as the principal cause of the earth- 
quakes of the Andes, the continual and progressive sliding of 
the dislocated rocks of which they consist; and he considered 
the phenomenon as incessant in South America, an earthquake 
taking place, in his view, somewhere in the Andes at every 
instant of time. 

These views are not at variance with my own. Any slidings 
due to gravity will be caused, or favored, by the daily vibrations 
whose effects and causes have been considered. 

Calculation demonstrates the existence of two kinds of waves 
moving with different velocities around a centre of vibration; 
I admit readily, with Mr. Wertheim, the coéxistence of these 
two kinds of waves. If then there are several successive sets 
of vibrations at a given point, each will propagate the double 
system of waves. It will be the same, also, if there are simulta- 
neous disturbances at a number of neighboring points. The 
waves of greatest velocity of one set will overtake and pass by 
those of least velocity in the preceding set, and at an interval of 
distance depending on the interval of time between the successive 
vibrations. 

The ingenious idea that two species of waves or undulations 
pertaining to two successive sets of vibrations may produce at 
the surface of the earth one vibration of combined intensity, has 
nothing in it to which I can object. It is analogous to the inter- 
ference of waves of light. We also admit, with Mr. Wertheim, 
that two such combined waves may occasion greater violence of 
disturbance than the passage of two successive waves. In this 
case, the surface of the earth under vibration, if perfectly homoge- 
neous, should present concentric zones in which the disturbance 
will be alternately more and less great. I would say, however, 
that I do not believe that such an alternation of effects from earth- 
quakes has ever been observed. For such results, not only would 
a uniformity in the earth’s crust be required, but also the strue- 
tures on the surface to be upset or damaged should have an 
identity of construction and of position with reference to the 
points of compass which cannot be looked for. 

At some future time, I propose to consider, from this point of 
view, the occurrence of the first shock more or less light which 
precedes often the great shakings, and of the harmless vibrations 
which separate the disastrous shocks; and also the short interval 

Am. Jour. Sc1.—Seconp Series, Vou. XXXVII, No. 109.—Jan., 1864. 
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of relative repose or simple tremulousness which separates two 
consecutive shocks of moderate intensity. 

As to the velocity of the propagation of shocks, we make no 
definite statement. Notwithstanding the trials of Dr. Julius 
Schmidt, we have no confidence in the results derived from his 
calculations, believing that they are based on too uncertain data, 

The methods proposed by Mr. R. Mallet, will we doubt not, if 
carried out, give an exact determination of this element in the 
phenomena of earthquakes. We recognize the importance of 
the problem. But even if the means of noting time should be 
much better than at present, and in more general use, it may be 
doubted whether numerical results will be obtained of much 
value to science. 


Art. II.—The Classification of Animals based on the principle of 
Cephalization; by JaMes D. Dana.—No. II. Classification of 
Insects.’ 


THE principles which have been presented in my former ar- 
ticle on the classification of animals may be further exemplified 
by a discussion of the natural system of classification in a few 
subdivisions of the animal kingdom; and at the present time 
I take up for this purpose the order of Insects. 

The subject may be appropriately introduced by a recapitula- 
tion, arranged so as to be convenient for reference, of those of 
the characteristics bearing on grade which are of most prominent 
importance. In connection with the mention below of these 
characteristics, the number of the page is added on which they 
are explained and illustrated in the preceding volume of this 
Journal. Other characteristics not here enumerated will be 
found on the pages referred to. 

Under each head the characteristic to be looked for in a supe- 
rior group is first mentioned; and then those of related kinds in 
inferior groups. 

I. In a superior group, (A) a prosthenic condition. In an in- 
ferior group (B) a metusthenic condition of different grades or 
kinds; or in a still lower group (C) a urosthenic condition. 
(P. 323.) 

These conditions come under the transferent method of cephalization, 
which is exhibited in a transfer of force and function towards the head 
(preferent) with ascending grade, or in the reverse direction (retroferent) 
with descending. 

This transfer is similar in nature to that which results in ampli ficate 
forms and the reverse; in one direction, the descending, it is outward or 


* For Article I, see last volume of this Journal, p. 32i. 
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circumferential diffusion, and may be designated apocentric; in the 
other, the ascending, it is cephalic concentration or epicentric—the sys- 
temic centre here referred to corresponding in position to the cephalic 
nervous mass or brain (p. 322). 

The degrees of concentration do not generally shade indefinitely into 
one another. There is a range of variations under a given type or spe- 
cific condition of the systemic foree; and then a drop-down or saltus to 
another typical grade, or condition, Such conditions, in all probability, 
have specitic mathematical relations, like other conditions of force in na- 
ture, (as in chemistry,) although science may never succeed in giving 
them a written expression. 


II. In a superior group, (A) compactness, regularity and per- 
fection of structure, with normal proportions and narrow limits 
of variation. 

In an inferior group, (B) a condition of inferiority in general 
structure, attended with a wide diversity of form and size, and 
sometimes bizarre shapes; (C) an amplificate condition, mani- 
fested either in a widening of the structure (broad-amplificate), 
or in a lengthening of body anteriorly and posteriorly (mostly 
the latter), or a lengthening or attenuation of limbs (long-amplifi- 
cate), or in a general enlargement (large-amplificate, gross-ampli- 
ficate) ; (D) a multiplicate condition, or an indefinite multiplica- 
tion of segments or members, as in Myriapods and Worms, and 
opposed to a limitate condition like that of Insects, Spiders, and 
Crustaceans; (E) an analyzed or elementalized condition, being a 
more or less complete resolution into elemental segments or 
parts, each more or less nearly of normal equality; (I*) an edl/ptic 
eondition exhibited in either a diminution of size of parts or 
members, or of number of segments, organs or parts, through 
abnormal weakness of the life-system, and manifested especially 
in inferior or degradational species. (Pages 324-328, 337, 440.) 

IIL. Sup., (A) a highly differentiated condition of structure cor- 
responding to highly specialized or subdivided functions.—Jnf, 
(B) a simplified condition, or one less specialized in functions and 
therefore less differentiated in structure. (P. 327.) 

IV. Sup., (A) a perfunctionate condition of any organ or part, 
that is, one in which an organ is characterized by its highest 
normal functions. nf, (B) a perverted condition of an organ, 
or a prostitution of it to other than the normal function; (C) a 
more or less completely defunctionated condition of any organs or 
members. (P. 324.) 

V. Sup., (A) a terrestrial mode of life in all stages.—Jnf,, (B) 
an aquatic mode of life, (a) in the adult stage, but not connected 
with aquatic respiration; ()) in the larval stage only; (c) in 
all stages, with aquatic respiration throughout each. A terres- 
trial mode of life in all stages may be distinguished as perlerres- 
trial; and an aquatic mode of life in all stages with aquatio 
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respiration, peraquatic. The latter has been observed on page 
830, (Art. I.) to have a dilutive effect on the materials and 
powers of growth; and the effect is similar, though less extreme, 
or semidilutive, when only the young stage is aquatic. (P. 330.) 
VI. Sup., (A) permaturat - in development: of which there 
are two grades in Insects—the higher (a) when the larve is im- 
yerfect in its mouth-organs and nearly or quite foot-less; the 
ives (b) when it has large mouth-organs and is locomotive and 
active. Condition ) distinguishes th ibdivision of Hy- 
menopters, and a the other species. Condition a may occur in 
inferior grades, as among Coleopters, apparently through degrada- 
tion.—Jnf,, (B) prematurative. or passing through no period of 
rest in the young state, as in Insects undergoing no complete 


metamorphosis. (P. 328.) 

VII. Sup., (A) holozoic, or strictly and wholly animal in type, 
being neither radiate externally or internally, nor attached, nor 
having the power of budd ng.—Inf., (B) hem phytord, either in 
(a) having the faculty of budding, or (0) in being attached, or (c) 
in being radiate externally but not internally; (C) phytord, being 
radiate internal ther this alone, or () this in addition to 
the budding function, Ol addition to attached. (P. 
827.) 

VIII. Besides the above there are cases among the higher 
groups which exhibit in the transition to the group next below 
a strongly marked 9 ra ering of grad f structure and po- 
tentiality, but not the prominent characteristics of any one or 
two of the special methods of decephalization. Sometimes it is 
accompanied by a fundamental change in plan of structure, but 
not in accorda with any of the methods enumerated, it being 
of a more profound character 

The distinction between Megasthenes and Microsthenes under Mam- 
mals is of this kind (p. 388); also that of Mammals and Birds; also that 
of Insecteans and Crustaceans among Articulates. In the last, there 
is not only a change from terrestrial to aquatic life, and a marked am- 
plification of th . bu iange of type, in which, 
contrary to the transferent method, the Crustacean or inferior type takes 
into the cephalothorax jive more of the body-segments than belong to 
this part in Insects; while, at the same time, the body is made normally 
larger by three segments. Moreover, in the highest Crustaceans, the Crabs, 
the head includes three more body-segments than in Insects. The ditter- 


ences also between Hymenopters and Dipters (see p. 17), Lepidopters 
and Homopters, Coleopters and Hemipters, exemplify a general lower- 
ing of the grade of structure, not referable to any special one or two of 
the metho ls of cephalization The genet il ft m potential is applied to 
eases like the above on page 322 of Art. I, as a convenient term, though 


really applicable to all methods of cephalization. 


Internal characteristics, as those of the digestive, reproductive 
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or nervous system, have not been referred to among the above 
characteristics, because (1) they often undergo very wide varia- 
tions under a given type, and Pr yes wd in its inferior or degra- 
dational subdivision; further, (2) when any internal condition 
is distinctive of a natural group of species, there is always some 
type or plan of general structure corresponding to it in limits; 

and (3) the type or plan of structure is the surest criterion as to 
whether a group is natural or not. As an example of this last, 
it may be observed that the Hadiate or phytoid plan or type of 
structure overrides vast diversities, as to the nervous, digestive 
and meron tive systems; and so it is, though to a less degree, 
with subordinate types or plans of structure. Herbivores and 
Carnivores, regarding only the ch aracteristic of food, blend as 
completely as any Lamarckian could desire; for there are omniv- 
orous species of both tribes. And again, looking to the charac- 
teristics of the placenta, a point seemingly of great importance 
because connected with the process of development,—a decidua 
is developed, according to Huxley, in the Herbivorous Elephant 
and Hyrax, as well as in the Carnivores and higher Mammals, 
Bats, Insectivores and Rodents, but not in the Horse, Hogs, or 
Ruminants. And still Carnivores and Herbivores are in struc- 
ture distinct natural groups. Besides other decisive distinctions, 
the former have without exception prehensile fore-feet, while in 
the latter, these organs are defunctionated of this power of pre- 
hension, and are simply locomotive organs. 


CLASSIFICATION OF INSECTs. 

The three grander subdivisions of Insects have been indicated 
in Article I, on page 844—namely (1) Prosthenics or Ctenopters, 
(2) Metasthenics or Elytropters, (3) Thysanures or Apters. 

The transition from the Prosthenics to the Metasthenics has 
been shown to depend on a transfer of force and function away 
from the systemic centré; and this by an abrupt transition, pro- 
ducing an abrupt downward step in grade. 

This retroferent transfer is exhibited prominently in the wings, 
the anterior wings in the Metasthenics having little or no use in 
flying. These organs have been stated to have eminent import- 
ance in the order of Insects because the type is aérial. There is 
additional reason for this importance in the fact that the dorsal 
side of an animal is the super ior, and the ventral, the inferior ; or, 
the former is the more central in the life-system, and the latter 
the more circumferential. 

As the series of legs, as well as wings, may present cases of 
transfer of locomotive functions, the terms Prosthenics and Metas- 
thenics become more precise if reference to the wings is included. 
They will thus be (ategor being the Greek for wing) (1) Ptero- 
prosthenics, and (2) Ptero-metasthenics. The two-winged species 
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under the former (the Dipters) have the posterior wings obso- 
lescent, and those under the latter (Strepsipters) the anterior.” 

Insects of the first of these grand divisions are eminently 
plterosthenic or strong in the wing—Hymenopters, Dipters, Lepi- 
dopters and Neuropters being relatively good flyers. Those of 
the second are as decidedly podosthenic—Coleopters, Hemipters 
and Orthopters being relatively poor flyers, and strong in the leg. 
Consequently the terms Plerosthenics and Podosthenics might be 
employed for the two grander divisions of Insects, as well as for 
those of Birds (Art. I, p. 8348). Yet their use in the two cases 
would be different; for in Birds the wings and legs are relatively 
anterior and posterior members, and not dorsal and ventral as in 
Insects. But since the dorsal and ventral parts have a similar 
opposite relation to the systemic centre as the anterior and 
posterior, as just now remarked, the difference is one of degree 
rather than of kind. 

As there are pteroprosthenic and pterometasthenic Insects, so 
there are podoprosthenic, or those in which the anterior legs are 
stronger than the posterior, and podometasthenic, or those in 
which the posterior are the main organs of locomotion. Fleas 
and Grasshoppers, as they use their hind-legs for leaping, are ex- 
amples of the latter. This sthenic difference in the feet, though 
of less weight as a mark of grade than that in the wings, is of 
real value among inferior subdivisions. 

The Zhysanures or Apters, which constitute the third grand 
division, are wrosthenic, most of the species having even the 


} 


power of leay ng by means of the caudal extremity. 

After these ol the grander subdivisions of In- 
sects, I present a synopsis of the general system of classification 
arrived at by the aid of the principles explained; and following 
this, some of the characteristics of the groups, especially those 
which are marks of grade on the basis of these principles. To 
the names in the synopsis are added only the two characteristics 
of (1) perterrestrial (terrestrial in both larval and adult life) or 
semiaquatic (aquatic in larval life), and (2) permaturative or pre 
maturative. 


I. Ptero-prosthenics, or Ctenopters. 
1. APIPENS (from Apis bee and penna wing, the wings being 
approximately like those of the Bee). 
a. Hymenopters.—Perterrestrial. Permaturative. 
b. Dipters.—Mostly perterrestrial. Permaturative. 
Aphanipters (Fleas).—VPerterrestrial. Permaturative. 


? As the anterior pair (or that which is obsolescent in the Strepsipters) is of little 
functional value in the Pterometasthenics, the distinction of two-winged or four- 
winged among them is of much less importance than among the Pteroprosthenics. 


Moreover, there is a line of gradation from ordinary Coleopters to the Strepsipters 
through the Rhipiphoride. 
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2. AMPLIPENS (from amplus large and penna). 
a, Lepidopters.—Perterrestrial. Permaturative. 
b. Homopters.—Perterrestrial. Prematurative. 
c. Trichopters—Semiaquatic. Permaturative. 
8. ATTENUATES, or NEUROPTERS. 
a. Apipenniforms.—Perterrestrial. Permaturative, or prematurative. 
b. Amplipenniforms.—Perterrestrial, or semiaquatic, Permaturative, 
or prematurative. 
c. Perattenuates, or Typical Neuropters.—Semiaquatic. Prematu- 
rative. 
II. Ptero-metasthenics, or Elytropters. 
2. Coleopters.—Mostly terrestrial. Permaturative. 
. Hemipters.—Mostly terrestrial. Prematurative. 
c. Orthopters.—Terrestrial. Prematurative. 
a, Cursors. 
8B. Ambulators. 
7. Saltators, or Typical Orthopters. 


oR 


III. Thysanures, or Apters. 


Lepismians and Podurians. 
I, PTERO-PROSTHENICS, or CTENOPTERS. 


1, Apipens.—The structures among Apipens are compact, com- 
paratively uniform in proportions, and with rather narrow limits 
as to size, much narrower than in the Amplipens, Coleopters or 
Orthopters. The species are strongly pteroprosthenic, the ante- 
rior wings being much the larger. The wings are essentially of 
one type of form and texture, and are well described by the 
term apiform; they are free from scales and other defunction- 
ating appendages or impediments, and are rapid in motion; in 
the second subdivision the posterior pair is wanting, and in the 
third, both pairs. The species are almost all perterrestrial. All 
are permaturative, and, with a few exceptions, they are so in 
the highest degree (Char. VI, A, a, p. 12). 

a. Hymenopters.—The Hymenopters are the most uniform in 
shape or size of Apipens. The integuments are firm, the parts 
neatly adjusted and all well-proportioned. Among them, there 
are no imitations of the forms in other tribes, while they are ex- 
tensively copied after—a characteristic peculiar to a type of the 
very highest grade.” The mouth has a suctorial lip for feeding; 

* This point is well presented in a recent paper on “ Synthetic Types in Insecta,” 
by A. S. Packard, Jr., (Jour. Boston, Soc. Nat. Hist., 1863, pp. 599-603). The au- 
thor observes, on page 591, “the clear-winged Sesia [Lepidopter] imitates the 
humble-bee in its form and flight; the different species of ASgerians [Lepidopters] 
simulate members of nearly every hymenopterous family, as we can see when re- 
calling such names as apiformis, vespiformis, philanthiformis, tiphiceformis, scolia- 
Sormis, spheciformis, chrysidiformis, cynipidiformis, formiciformia, ichneumontfor- 
mis, uroceriformis, and tenthrediformis. So also other AZgerians resemble different 
family forms of Diptera, as seen in the names of culiciformis, tipuliformis, bibio- 
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but, besides this, well-developed mandibles, and these serve in 
many species for the high purposes of making nests, taking prey, 
transporting young and food: the jaws are therefore perfunc- 
tionate in these species to a degree comparable with that of the 
jaws of a Carnivore among Mammals. The higher kinds also 
supply the young with food, either by s storing it 01 by direct feed- 
ing—a quality eres to that of the Altrices (Nursers) 
or highest subdvis of Birds. The food is either vegetable or 
articulate- -animal, not vertebrate-animal; the animal food being 
thus the same in kind with the material to be made of it, just as, 
among Mammals, the highest of Carnivorous species live on the 
flesh of Mammals, and only the lower on fish and insects. In- 
dividuals of many of the higher species live in communities for 
mutual work and with sometimes a special division of the work 
among them. ‘The wings are fitted eminently for the Jegitimate 
pe of flying, and are typical in size, texture and power. 

The are all 

The above characteristics show that the tribe of Hymenopters 
takes the lead among Insects, and therefore stan ou at the head in 
the subkingdom of Artic 

Note on Size under the + sh idan —If, then, Hymenopters stand 
first among Insects, we may learn from the higher of the species 
the normal size of the Insect-type under its best condition as to 


structure, form and functions. This archetypic size is between 
8 and 12 lines (or twelfths of an inch) in lenvth and 24 ind 3 in 
1] 


breadth :—taking the Wa sps as the superior type, lines by 
24 to 3; taking the Hive-bee, 8 by 24. Such being the size con- 


nected with the most hig sly cephalized condition of Insect-life, 
(1) any larger size of structure among inferior tribes of Insects is 
an exhibition of amplifi i 2, that is, of a more diffused condition 
of the systemic foree—which force never exceeds that of the 
archetype, and may be less to any degree; (2) the more inferior 


the group in which large forms occur, the greater the amount of 


formis, anthraciformis, musceformis, &ce. In the Diptera we find Bombylius, 


resembling, as its name implies, Bombus ; and also Laphria, which so closely apes 
the humble-bee in its form, coloration, size and flight, even to the buzz, which is, if 
anything, still louder Also there is the strongest resemblance in some Syrphi to 
Vespa, and especially to different species of Crabri But while the Lepidoptera and 


Diptera resemble the Hyme noptera, we cannot say that Hymenoptera ever assume 
the form of any flies and moths. They seem isolated ; and resemble only themselves. 
In the case of the Lc aphria, the plump, bee-like form, and the dense yellow and black 
hirsuties, which cause them to be mistaken for humble-bees by persons unacquainted 
with their structural differences, are just those features that are « xceptional in the 
Diptera, and are normal in th Hymenoptera. The fly to get them has to pass over 
one sub-order to obtain a bizarre form which is a prevalent and common family 
attribute of the Apidx.” 

Addition to Note, while in the press.—These, and other observations beyond, for 
which I am indebted to Mr. Packard, are so app site to my subject as to appear as 
if prepared for the use wy made of them. In fact, however, my paper with its 
notes was written without any acc quaintance with the author beyond what I had 
derived from his valuable paper, and also without his knowledge. 

* Some Hymenopters can swim with their wings or legs; but none are semiaquatic. 
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amplification for any given size; and (8) structures below the 
archetypic size in inferior groups may be amplificate upon smaller 
life-systems. Thus the gigantic size of some beetles is evidence of 
their inferiority to the Hy menopters, however it may be among 
Coleopters themselves; the great size of some Longicorn Coleop- 
ters is unquestionably a mark of inferiority among Coleopters, 
as they belong to an inferior subdivision of the tribe of Coleop- 
ters; the extravagant size of some Orthopters is a mark of 
much lower inferiority, as this type is one of the lowest in rank; 
and the moderate size among Hemipters, which does not exceed 
the mean size of Coleopters, is amplificate, since the Hemipter- 
type is much inferior to the Coleopter-type. 

b. Dipters—The Dipters vary widely as to general form of 
body, and considerably in size, though néver attaining the mag- 
nitude of some Coleopters; but in their wings and legs there is a 
general uniformity. ‘he integuments are less firm than in Hymen- 
opters. ‘The mouth is simply suctorial, and self-feeding is the 
only function. Individuals never live in communities. The 
food is various, either vegetable, articulate-animal, or vertebrate- 
animal, and either living, freshly dead, or decaying. The spe- 
cies are mostly perterre strial,—one group among the attenuate, 
and therefore inferior, kinds being semiaquatic. 

The rudimentary condition of the posterior wings in Dipters 
is attended with (1) an enlargement of the mesothorax (the seg- 
ment supporting the anterior pair) at the expense of the meta- 
thorax (or posterior segment of the thorax), and (2) an increased 
size in the wings, making their surface nearly equal to that of 
both pairs in Hymenopters. It is hence an example of forward 
transjer of function, such as attends higher cephalization, and 
not of ellipsis through degradation. But while this character- 
istic proves cephalic concentration, others of this type show that 
the degree of force thus concentrated is far less than that of the 
Hymenopter-type. For the Dipters evince in all points their 
inferiority :—for example, in the structure or ate of the 
mouth, in their vastly wider limits of variation as to s hape and 
size, in their m: iny imitations of Hy menopters, in the semiaquatic 
life of some species, their less strength as compared with size, 
their habits, &c. It is stated on page 12 that the transition from 
Hymenopters to Dipters is an example of a general lowering 
of grade not referable to the particular methods of cepbalization 
enumerated ; that is, it is a case of profound potential difference 
registered in the general structure rather than in any one struc- 
tural characteristic. 

The foot note on the preceding page states some of the rela- 
tions between Dipters and Hymenopters. On this point West- 
wood says: “It seems to be admitted on all hands that the 
Insects which are the real analogues of the Hymenopters exist in 

Am. Jour. Scr.—Sreconp SERIEs, Vou. XXXVIJ, No. 109.—Jan., 1864. 
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terous genus having 


the Dipterous order 
its represent itive in ft 

ties are so many and close that ther 
the union of the Hymenopters and 
Apipens. 


c. Aphanipters.—F leas have a suctorial or haustellate mouth 


he latter. he analogies as well as affini- 


can be no question as to 


like Dipters, and firm shining integuments like Hymenopters; 
and, as with the higher species of both tribes, they are permatu- 
rative in the highest degree, an ul. But while thus 
related to the Hymenopters and Dipters, they differ from both, 
not only in t ss import int Tact Of having no wings, but in 
being metapodosthenic, for the hind-legs are not merely the 
longest pair, but the main reliance in leaping. They show that 
they are an independent type, also, in the structure of the haus- 
tellate mouth, which is different from that of the Dipters: and 
also in their st and Ivy. Vell aSsel 
female places with the eggs so ts of dried blood: and if so, 
there is a leo of nursing among Fleas which is an additional 
relation to t Hymenopters. ‘The body is amplificate behind. 
The abs ’ tf wings is to be attributed to ellipsis through 
decephal 

2. Amplipens -T e Amplipens are amplificate species, being 
eminently broad- or long-amplificate in their wings, and usually 
either long- or gross-amplificate, or both, in body; and among 
them there is a very wide diversity in shape and size, in which 
respect th ire I contrast with the Hy) 1enopters, The 
wings in the more typical species are slow in motion and are 


covered with sca 1d Val coiored, often seeming 


pie group Oo! 
5 I 


mouth 


species tnat I tnl the adult state) and has no function 
besides that ling. ‘J species are all perterrestrial, ex- 
cept in tli rt ferred te ‘hose of the highest 


and when pel turative tf are SO > Seconda degree 
(Char. VI, A t larves belng ver t , and furnished 
with strong 3 and t 

a. Lepidopt The y epid rs are typically very 
broad-ampli le-co 1 and variously colored, with the 
anterior pair the lar 1 inferior sp Vings are 
parative narrow, it rough d or gaat i type The am- 


the /\pipens 
and o Insects ] istellat 
with t | pecies are a 

It ha ! I I te have n bles 


Dipters in the one group of 


i 
L aturative ; 
pnlif ‘ ‘ fact 
whi t] itter 


based on the principle of Cephalization.—Insects. 19 


perterrestrial and permaturative. Some caterpillars are in a sense 
social, but not for mutual work, and adults are never social. 

b. Homopters.—In Homopters, the wings, though large, are 
less broad than in the typical Lepidopters. They are submem- 
branous or a little thickened in the larger species, but not scale- 
covert d, and are thin-membranous in the smaller; they are some- 
times colored (in Fulgora, Cercopis, &c.), as in Lepidopters; the 
posterior are often equal to the anterior, and sometimes larger ; 
in many species they are deflexed in position, roof-like. ‘The 
mouth is simply haustellate and suctorial; though having man- 
dibles, they are enclosed within the rostrum. ‘The species are 
perterrestrial, as in the preceding group, but are prematurative. 

Prof. Agassiz, in his memoir on the Classification of Insects, 
(see note below,) places the Hemipters (including under this 
term the Homopters as well as Hemipters) next to the Lepidop- 
ters, on the ground of the structure of the mouth and their de- 
velopment. While this cannot be sustained with regard to the 
proper Hemipters since these are plerometasthenic, it is true of 
the Hor nopters which have sometimes a striking resemblance to 
Butterflies in their large-amplificate, colored wings, besides being 
pleroprosthenic and otherwise approaching the Lepidopters. 

c. Trichopters—The Trichopters, while permaturative like the 
Lepidopt are semiaguatic, and hence are inferior to both 
Lepidopters and Homopters. The wings are pilose, and are 


veined like those of a Le ep idopter instead of being reticulate 
like those of a Neuropter; in position they are deflexed, roof- 


like, as in many Homopters and Lepidopters, “The mouth-or- 
gans are almost completely atrophied, and the adult takes no 
food, so that the Phryganea has little use for its head, being 
almost solely a procreator. The larve spins silk-like fibres from 


tion is evidence of superiority of rank among Insects in general. (See Agassiz on 
the Classification of Insects from Embryological data.) But as Lepidopters are on 
various grounds inferior to Hymenopters, this is manifestly one of the many cases 
in which the embryological law with regard to grade does not hold good. Others 
are alluded to in the remarks on the elliptic method of decephalization, on page 
440 of the last volume of this Journal. An additional example is afforded by the 
Cirripeds. The attached amplificate and defunctionate Barnacle or Anatifa is not 
superior to the free Cypris or Ostracoid Crustacean, although it is the adult stage 
following an earlier Cypris-like condition of the animal. So in the case of any 
attached species, the moment of becoming attached is the commencement of vege- 
tative increase, partial or complete defunctionation of the organs of sense, and 
general decline in grade. The progress thence is backward, toward a plant-like 
condition: it isa degradation of the type, as much as when the digestive system 
of certain Nematoid Worms becomes atrophied with growth. 

Exceptions like these do not set aside the embryogenic law of grade: they only 
show that this law must sometimes, at least, be tested by the profounder law of 
cephalization, before it can be safely followed in determining the grade of species. 
For, as the writer has observed elsewhere (this Jour., [2], xxv, 213, 1858), the steps 
in embryogenic development are, in a general way, steps in the cephalization of 
individual growth. The former affords aid toward ‘unders tanding the latter; and 


the latter principle, once recogni teed. more than reciprocates. 
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rostrate, the wings narrow, and the legs and body slender, as in 
the Tipulz.° 

b. Amplipenniforms.—The Amplipenniform Neuropters are 
related to the Amplipens in having the wings amplificate; but, 
as follows naturally trom the fact of the inferior grade of Neu- 
ropters, these wings resemble rather the narrower forms of the 
inferior Lepidopters, or those of the Homopters and Trichopters, 
than the wide forms of the typical species—they being long- 
amplificate and at the same time only sparingly broad-amplifi- 
eate. In some species they are partly colored, another Lepidop- 
teroid character. They diverge most widely from those of the 
Lepidoptera in being reticulate, which isa special Newropterous 
characteristic, although not without exceptions. The posterior 
pair is sometimes a little broader than the anterior. ‘The species 
are either perterrestrial or semiaquatic, and either permaturative 
or prematurative. 


® A. S. Packard, Jr., in his memoir already mentioned remarks as follows on the 
Termites, and the Panorpids. 

“The Formicide among Hymenoptera have in the Neuroptera their well-known 
analogues, the Zermites or White Ants. Like the true ants, these interesting in- 
sects rear nests of sand or clay, or the colonies are concealed beneath various ob- 
jects, or in decayed trees and roots. There are also a differentiation of the individual, 
a partition of labor, and wonderful instincts, as in ants. Those characters which 
place the Zermitide the highest in their suborder are just those which make them 
so much like Hymenoptera. Thus, in the small occiput, the large epicranium which 
occupies the largest part of the head, and in the general arrangement of the small 
mouth-parts, this family differs widely from other Neuroptera. Though the pro- 
thorax is large, yet the middle region of the body is massed together more than 
usual. Like the ants, the costal nervures of the wings are well-developed, while 
those occupying the hinder portions of the wings are obsolete. Indeed, both the true 
and white ants do not fly much, and that for the most part when swarming.”—p. 601, 

“The family Panorpide assumes dipterous shapes. Bittacus has its analogue in 
the fly Bittacomorpha. The resemblance of the female Panorpa to Tipula is very 
striking. In both the mouth parts are greatly elongated, and the head much pro- 
duced in that direction, leaving a very short vertex; and the antennz are much the 
same in size and shape. Panorpa is remarkable for the short, ovate, compressed 
thorax, owing to the reduced size of the prothorax, and the compactly massed notal 
and side pieces, wherein it simulates Tipula ; but the resemblance is still greater in 
the elongated episterna and coxe, and the long slender legs. If we go more care- 
fully into a comparison of the notum of both insects, we shall find the large meso- 
scutum, the short scutellum, and the longer-than-broad horse-shoe-shaped scutum 
of the metathorax of Panorpa closely resembling those pieces in Tipula. There is 
the same form of the first pair of wings. In both the straight costa bends gradually 
around at the apex, as the inner edge curves up just as rapidly to meet the costa 
at the apex which is situated in the middle line of the wing. Also in the disposition 
of the main nervures, their relative distances apart, and their termination, even to the 
formation of the pterostigma and the branches that lead to and from it, the analogy is 
still maintained. At the base of the wing, and towards the outer margin of Tipula, 
there are a few cross recurrent nervules, and irregularities in the branching of the 
principal nervures that remind us of the system of net-veins that cross the wings of 
Panorpa. The abdomen in the two genera is dilated at its base and appressed to 
the thorax; and in its long cylindrical form it bears a similar proportion to the 
head and thorax, while the swelled extremity and genital pieces in the females of 
both genera are strictly analogous. Both genera agree, according to the represen- 
tations of authors, in supporting themselves on their long legs, while introducing 
their slender and pointed abdomen iuto the earth, when about to deposit their eggs.” 
pp. 594, 595. 
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penniforms or Plannipennians are permaturative, it might be 
questioned whether the latter groups should not rank before the 
Termitideans, among Neuropters. If so, then the groups con- 
sidered as Dipteroid and Lepidopteroid would stand above the 
Hymenopteroid. But since Hymenopters are the highest of Api- 
pens (and the highest therefore of Insects), and consequently 
occupy a level far above that of the Dipters (the second subdi- 
vision of Apipens), or that of the Lepidopters (the first of 
Amplipens), it is natural that the descent required to bring the 
Hymenopterous type down to a Neuropterous level should be 
much the greatest; and hence comes apparently this sinking to 
the prematurative characteristic,—the //ymenopterord division pre- 
maturative, being not below the Dipteroid or Lepidopteroid per- 
maturative, 

c. Perattenuates or Typical Attenuates.—The body and wings in 
these species are narrow or long-amplificate, the posterior wings 
sometimes small or wanting. ‘The species are semiaquatic and 
prematurative. 

They include: (1) the Libellulideans, which have the wings 
nearly equal, and the mandibles stout; and (2) the Hphemerideans, 
which have the posterior wings smallest and sometimes obsolete, 
and the mouth organs in the adult atrophied. The latter show 
their inferiority in being short-lived and in eating nothing or 
but little in the adult state; the functions of the adult are almost 
solely those of the posterior portion of the body. 


II. PTERO-METASTHENICS, OR ELYTROPTERS. 


a. Coleopters.—Coleopters, in their compact structures consist- 
ing of well-adjusted parts, their comparative ly limited diversity 
of form, and their being imitated by many species of other 
tribes while never themselves imitators,” exhibit the characteris- 
tics of a type of the highest grade in its subdivision, At the 
same time they show inferiority to the Hymenopters in their 


® A.S. Packard brings out this fact, in his pamphlet, in connection with the cor- 
responding one with regard to Hymenopters already cited. He says “There is a 
similar parallelism of analogous forms between the Coleoptera, Hemiptera, Or- 
thoptera and Neuroptera, which seem bound together by affinities such as those 
that unite by themselves the Bees, Moths, and Flies.” “The suborders below 
reach up and connect themselves by these remarkable analogies with the Coleoptera, 
which do not in turn assume any of their forms. Some Orthoptera are very 
Coleopterous-like, and some Hemiptera are very Coleopterous-like. The reverse 
cannot be said.” 

Mr. Packard, adopting, yet it would seem from his words provisionally, the two 
grand divisions of Insects of Mandibulates and Haustellates, remaiks that they 
culminate in the Coleopters and Hymenopters, respective ly. As the Hemipters are 
haustellate, the facts respecting their relations above mentioned go against this old 
division of Insects and sustain fully the new arrangement proposed in which the 
Hemipters follow the Coleopters although the latter are mandibulate,—the distine- 
tion of mandibulate and haustellate, as the system shows, being one of minor im- 
portance, 
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texture of the wings as well as the rather slow habit of body in 
many kinds. The Orthopterous Nirmids or Bird-lice represent 
the Hemipterous Pediculi or common lice, and so nearly that 
they are often arranged together in one tribe. The resemblance 
of these Orthopters to the Hemipters is less close than that of 
the preceding subdivision to the Coleopters. It is to be consid- 
ered, however, that the Hemipters, although amplificate, are 
much more restricted in size, and therefore do not run off into 
those extravagances which give to Orthopters their most obvious 
features. 

(c) The Saltators, or Typical Orthopters, (Grasshoppers, Crick- 
ets, &c.,) differ from the preceding in being strongly podometa- 
sthenic, a mark of low inferiority. The species show that they 
are the typical Orthopters by their trim and well-made forms, 
their great leaping powers, and the absence of any close likeness 
to other groups. 


III) THYSANURES, Or APTERS. 


The Lepismians and Podurians are the only apterous Insects 
here included. 

The Lepismians are larve-shaped with the distinctions of head, 

thorax and abdomen imperfect; the abdomen is long and 9 or 
10 jointed ; the body is usually covered with scales as in Lepi- 
dopters: the extremity of the abdomen bears setz as in some 
Neuropters and Orthopters. The mouth is mandibulate. They 
are quick in movement, having a worm-like motion, and some 
of them leap by means of the caudal extremity. 
The Podurians are rather short in body, the abdomen short, 
4 to 6 jointed ; t the body sometimes scaly; the extremity, or the 
under surface near the extremity, furnished with a seta ‘for leap- 
ing except in one genus Anura; ‘the mouth mandibulate except 
in ‘the Anure, in w which it is suctorial. 

The Lepismians have been often said to be related to both 
Lepidopters and Neuropters, and some authors regard them as 
apterous species of the latter group. Erichson referred them to 

the Orth 10pters. 

The reasons for making the Thysanures a third grand division 
of Insects, and for not including in the same other apterous 

l groups, are as follow: 

: 1. The agility of movement of these species show that they 

, are not degraded forms pertaining to the inferior limits of 
another higher type, but constitute an independent type, or, are 

; typical in the grand division to which they belong. 

1 2. While the Lepismians may be regarded as related to Lepi- 

1 | dopters and Neuropters, such caudal setze are found in no Lepi- 

dopter and the scales on no Neuropter. They stand in distant 

relation to both. 

Am. Jour. Sc1.—Seconp Serres, VoL. XXXVII, No. 109.—Jan., 1864. 
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8. The forms among the Lepismians are related to those of 
Myriapods, as has been observed by different writers, and so also 
are their movements. Thus they occupy a position between 
Insects and an inferior order of Insecteans. 

4. The third or degradational group of Insects, if such there be, 
should contain, acc g to analogy, elongated larve-like forms, 
such a3 make an elementalized exhibition of the Insect-type. As 
the longic audate Birds, or Erpetoids, constitute the third or 
degradational division of f Bir rds (aérial Verteb rates), SO the longi- 
caudate Thysanures may well represent the degradational divi- 
ul Articulates). The shorter Podurians are 


sion of Insects (aéri 
elliptic forms, 

5. While Insects of the first grand division are prosthenic, and 
those of the second are metasthenic, those of the third are, on the 
yposed, urosthenic, « 1 those few which are not salta- 
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the relations in m iny other departments of the animal king: 
dom that the: three sthenic pra les should mark off the three 
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6. With 1 l to the exclusion of other apterous Insects, we 
offer the f ) remarks, The apterous Pedic ili, as Nitasch 
long since observed, have no characteristics that would separate 
them from Hemipters, and the Nirmids none that would remove 
them from Orth ypters. ‘They are simply inferior wingless s} pe- 
cies of those types, as much as the C occids are of Homopters: 
and they ha y of the agility of the Lepismids. ‘There 
are no } f structure indicating an affinity to any two or 
more of the higher subdivisions of Insects, or to the inferior 
Retin ls; they are not thenic, being in no way essentially 
different, as regards their legs, from the types to which they are 


referred. 
Fleas are permaturative, like all Apipens, and in this and other 


ways show that they have no relations to the Lepismians. The 
reasons for r ling them as an independent type under the 


Apipens have been presented on page 18. 

The Lepismians and Podurians appear therefore to be rightl y 
made the third grand group of Insects Like the Erpetoid 
birds, and degradational or intermediate types in other cases, 
the group may have been well-represented in species in past 
geolog rical ages At the present time we know of f only the two 
above-mentioned V pe, and both are sup- 
posed to have closer relations to the Pter yprosthenics than to the 
Pterometasthenics. If any group ever existed related as closely 
to the Pterometasthenics, as the above mentioned are to the 
Pteroprosthenics, and if, besides, there has existed a third typical 


group, the species are yet to be discovered, either fossil or living. 
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Parallelism between Pteroprosthenics and Pterometasthenics. 


(1.) Between the subdivisions of the Plerometasthenics and those of 
Apipens, or the higher Pteroprosthenics.—The two first subdivi- 
sions, Coleopters and Hymenopters, are much alike in having com- 
pact well-made forms and comparatively small limits of varia- 
tion, and freedom from imitation of other species while imitated 
by many—characteristics which belong to the highest typical 
subdivision of a group. They are approximately alike in hay- 
ing the mouth mandibulate, although unlike in that the latter 
(or highest species) are also suctorial; alike also in being with 
few exceptions terrestrial, and also in being permaturative. 

Hemipters and Dipters, or the two second subdivisions, are 
alike in having the mouth suctorial, and feeble species for their 
size as compared with those of the first subdivisions, 

The typical Orthopters and the Aphanipters, or the types under 
the two third subdivisions, consist alike of saltatorial and podo- 
metasthenic species. 

(2.) Between the three subdivisions of the Pterometasthenics and 
the three of the Pleroprosthenics.—The more prominent of the rela- 
tions between Coleopters and Apipens have just been mentioned. 
Those of Hemipters and Amplipens are still closer; Hemipters 
being so near to Homopters in structure, and especially in the 
composition of the rostrate mouth, that they have been placed 
together in the same tribe by most entomologists. 

The Orthopters and Neuropters, or the third subdivisions of 
each, show a degree of approximation in the close resemblance 
in furm between the Neuropterous Mantispids and the Orthop- 
terous Mantids, indicating a tendency to run off into the same 
style of amplificate structure, and also in the Cricket-like form of 
the Neuropterous Borei; more profoundly in the resemblance in 
structure of mouth and the nature of the metamorphosis between 
the Neuropterous Perle and the Orthopterous Plasmids, as re- 
marked upon by Westwood. 

Thus the grand divisions of the Pterometasthenics constitute 
a parallel series to those of the Pteroprosthenics. 

The further parallelisms, under both the Pteroprosthenics and 
Pterometasthenics, between the third of the grand divisions of 
each and the first and second have been explained on pages 20 
to 22, and 24. 

The affinities and analogies of species and groups appear hence 
to be fully exhibited in the system of classification presented, 
far more so than in any arrangement of osculant circles. 

(3.) Between the several groups as to the number of subdivisions, 
and the grades of types constituting them.—The number of subdi- 
visions in the groups, both the higher and lower, is three, as in 
most of the classes and orders that came under consideration in 
Article I. 
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Of these three subdivisions both among the Pteroprosthenics 
and Pterometasthenics—the first and second grand divisions of 
Insects—the two higher are typical, of different grades, and the 
third is hypotypic. The same is true of the three subdivisions 
of each the Apipens and Amplipens, or the first and second 
grand divisions of the Pteroprosthenics. This is exhibited in 
the following table, in which the grades are expressed by the 
same terms as in Article [. 


Pteroprosthenics. | Pterometasthenics. Apipens Amplipens. 

Betatypic, Apipens. Coleopters. Hymenopters. | Lepidopters. 
Gammatypic,| Amplipens. Hemipters. Dipters. Homopters. 
Hypotypic, Attenuates. Orthopters. Aphanipters. | Trichopters. 


In the third or hypotypic division of both the Pteroprosthenics 
and Pterometasthenics, on the contrary, the first and second of 
the three subdivisions appear to be hypertypic groups, while the 
Uiird is typical; and the hypertypic groups are more or less 
closely representatives respectively of the first and second grand 


i 


divisions, as follows: 


Att how 
: Orthopters. 
europters, 
\ Coleopteroids 
A-Bypertypie, Apipenniforms. ’ 
vs or Cursors. 


Hemipteroids, 
or Ambulators, 
Typical, Perattenuates. Saltators. 


B-Hyperty pie, A mplipenniforms. 


Tn the fact that these hypotypic divisions include dwo Aypertype 
subdivsions and é, the inferior, ¢ pical, there 1s a parallelism 


with the subdivisions of Fishes, (Art. 1, p. 848,) and those of 
many other nypot pic groups « i animals, 


Methods of cephalization, or decephalization, at the basis of the succes- 


A. In the subkingdom of Articulates, as shown by the writer 
(last volume, p. 7) and long held by Agassiz, the classes or 
highest subdivisions are J/nsecleans, Crustaceans, and Worms. 

In passing from /nsecteans to Crustaceans, the principal meth- 
ods of decephalization illustrated are the amplificative, there 
being a great enlargement through apocentric or circumferential 
extension; the dilutive, or achange from perterrestrial to aquatie 
life and respiration (See Char. V, p. 12,); and, over and above 
these, a fundamental change of type not expressed in any of the 
special methods of di cephalization laid down, (page 12). 

In passing from Crustaceans to Worms, the methods illustrated 
are the analytic, in the resolution of the body mostly into its 
normal annuli; the multiplicative, in the indefinite number of 
segments; tue e//zplic, in the absence of antenne, feet, Kc. 
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B. The grand subdivisions of Insecteans are Jnsects, Spiders, 
and Myrtapods. 

In passing from Insects to Spiders, the methods of decephal- 
ization illustrated are the retroferent, case a, in the transfer of one 
pair of mouth organs to the locomotive series; and a shade of the 
analytic, in the loss of the independent definition of the head 
and thorax. 

In passing from Spiders to Myrtapods, the methods illustrated 
are the analytic, in the loss of independent definition of thorax 
and abdomen, and the reduction of the body to nearly equal 
rings all with nearly similar members; and the multiplicative. 

C. The grand subdivisions of Insects are Pteroprosthenics, 
Pterometasthenics, and Thysanures or Aplers. 

In passing from the first to the second, the principal method 
illustrated is the retroferent, case b, as shown in the transfer back- 
ward of the flying function, and also in the locomotive function 
being transferred in a considerable degree from the wings to the 
feet. 

In passing from the second to the third, the methods exempli- 
fied are the analytic, shown in the equal annuli and partial loss 
of distinction of thorax and abdomen; the retroferent, case b, in 
the transfer backward to the caudal extremity of a part of the 
locomotive function ; elliptic, in the absence of wings; prematu- 
rative, in there being no metamorphosis. 

D. The grand subdivisions of the Pteroprosthenics are the 
Apipens, Amplipens, and Neuropters or Altenuates. 

In passing from the /irst to the second, the principal method 
illustrated is the amplificate, especially the broad-amplificate, as 
exhibited largely in the wings. In passing from the first and 
second to the third, the amplificate, especially the long-amplificate, 
accompanied by a general diminution and inferiority of life-sys- 
tem, the species being mostly rather small and slender. 

The methods are in general the same for the subdivisions of 
the Plerometasthenics. 

E. The grand subdivisions of the Apipens are the Hymenop- 
ters, Dipters and Aphanipters. 

In passing from the first to the second, there is a general lower- 
ing of grade of structure (p. 12,) as exhibited in inferior in- 
teguments and strength, and partly defunctionated mouth. 

In passing from the second to the third, the ntethods exempli- 
fied are the elliptic, in loss of wings; the retroferent, in the loco- 
motive function being transferred largely to the hind-legs, these 
being the strongest and longest; the amplificate, in enlargement 
behind and in length of legs. 

F. The grand divisions of the Amplipens are Lepidopters, 
Homopters and Trichopters. 

In passing from the jist to the second, the methods exemplified 
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are mainly the same as in passing from the first to the second 
under the Apipens. In passing to the third, there are the semi- 
dilutive, the larves being aquatic; and the defunctionative, the 
mouth in the adult failing mostly of the organs and function 
of feeding. 

The same potential method, which distinguishes Hymenopters 
from Dipters, or the two highest subdivisions of Apipens, also 
distinguishes the two highest ol Amplipens, or Lepidopters and 
Homopters, and the two highest of Pterometasthenics, or Coleop- 
ters and Hemipte 

It is not necessary to continue these illustrations further. 

From the above review of the relations of the successive stages 


of groups, it is seen that the distinctions between them are 
throughout strictly ordina/, taking the word in its primary 


sense ; that is, all, from t I 1est to the lowest, are distinc- 
tions in rani 

Two other points are to be observed in this connection. 

a. The lowest subdi of the Pteroprosthenics and Ptero- 
metasthenics are long-amplifica ind in their subordinate subdivi- 
sions the same method is oj strated.—Some Orthopters of 
the family of Phasmids have a length of a foot: there is here 
a diffusion of the systemic foree through a radius twelve times 
as great asin atypical Hymenopter. Besides this, the force thus 
diffused is much less, for the tribe is among the lowest in the 
order of Insects. The /ong-amj ite method is frequently that 
of the inferior subdivision in gro ps of various orades, 

b. The deqyradat pe ra hig pe are often far tnfe- 
rior to the ty; s of a very low type-—Thus species of 
Aphis and Coccus under the Homopters, the former leading 
almost a stationary life and reproducing by budding, the latter 
budding also and completely stationary as regards the female, are 
very inferior in the atti tes of life to the active Lepisme. As 
the author has strated in his paper on Crustaceans, a type of 
structure requires a certain amount of force to be worked to ad- 


lve 


vantage; and if this force is diminished beyond the proper limit, 
the animal loses activity and becomes low and stupid in every 
function except often the vegetative of growth and reproduction. 
An active animal under this amount of force can be had only 
by a change of type to an inferior grade adapted to the force. 

“These two principles are of great importance in classification. 
The first affords an indication of inferiority not to be overlooked; 
the second accounts for the association in one group of very high 
and very low species. 

The following diagram appears to the writer to represent ap- 
proximately the relative grades of the ranges of species under 
the several subdivisions of Insects in the proposed classification. 


Along side of the vertical lines standing for the groups of At- 
tenuates and Orthopters, there are other finer vertical lines for 
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their subdivisions (pp. 22, 24). The line for the Homopters is 
made to run lowest on account of the Aphids and Coccids, 


Apipens. 
Hym. 
Amplipens. 
Dip. Attenuates. Col. 
Lep 
Ap. 
Hom. Amp. Hem 
Or 
P. 
Tri. | 

—— | 

I II. III 


which seem to be inferior even to the Pediculi of the Hemipters 
and Nirmids of the Orthopters. 


Designations of the successive grades of groups, 


The parallelism between the grander subdivisions of the 
Pterometasthenics (Coleopters, Heinipters and Orthopters) and 
those of the Apipens, (Hymenopters, Dipters and Aphanipters,) 
and Amplipens, (Lepidopters, Homopters and ‘Trichopters,) 
teaches that these subdivisions are codrdinales, or of one grade. 

This is further indicated by other points of parallelism, namely, 
that the first subdivision of the Pterometasthenics and Apipens, 
the Hymenopters and Coleopters, have eminently the features 
each of a high type; and the last, the Aphanipters and typical 
Orthopters, are alike metapodosthenic or saltatorial species. So 
also under the Amplipens, the 2nd subdivision, or that of Ho- 
mopters, is closely related to the second of Pterometasthenics, 
or that of Hemipters (page 27). 

Hence, if the grander subdivisions of Apipens and of Ampli- 
pens are called tribes, those of the Pterometasthenics should also 
be so designated. 

Under the subkingdom of Articulates, there are the classes of 
Insecteans, Crustaceans and Worms; and under Insecteans, the 
orders Insects, Spiders and Myriapods. 

If then the term tribe be used for the familiar groups, Hymen- 
opters, Dipters, &c., as just suggested, the question comes up as 
to the designations of the two intermediate grades of groups be- 
tween orders and tribes. 

The distinctions on which they are based are so obviously or- 
dinal that they may be well called orders of subordinate grades; 
and I propose for the first of the two the designation suborders, 
and for the second ordinules, a diminutive of orders, The stages 
will then be as follows. 


L 
l 


32 Dana on the Classification of Animals 


Orders: Insects, Spiders, and Myriapods. 
Under Jnsects— 

Suborders : 1 Pteroprosthenics, 2 Pterometasthenics, 3 Thy- 
sanures, 

Ordinules (confined to the Pteroprosthenics): 1 Apipens, 
Amplipens, 3 Attenuates or Ne \ropters, 


9 


Apipens Amplipens Attenuates, Pterometasthenics. 
( 1, Hymenopters Lepidopters. Apipenniforins, Coleopters. 
Tribes, { 2. Dipters Homopters, Amplipenniforms. Hemipters. 
( 3. Aphanipters. |Tri hopters. Perattenuates, Orthopters. 


The subdivisions of the three tribes under the At ttenuates or 
Seater, (p. 22,) and those of the tribes of Orthopters, (p. 24,) 
may be all designated subtribes; there is in the two higher of 
each a li ke reference to the Aigher tribes of Insects. 

This subient ¥ will come up again for further discussion. But, 
for comparison, I allude here to one other department of animal 
life—that of Mammals 

The orders of 1 lass of Mammals, as explained in former 
papers, are (1) Man, (2) Megasthenes, (3) Microsthenes, (4) Oéto- 
colds ; and in the distinctions between the highest of these orders, 
there is an exan pie of the ret; rent met i, case a, as 1n the 
distinctions between the Azghest of the orders of Insecteans, 
Hence there is reason for concluding that the orders of Mammals 
and those so-cailed of insecteans are actually all] orders, or are 
groups of codrdinate value. See further on this point, page 350, 
Art. I. 

Under these orders of Ma nals, (a class few in pe, there 
are no subo? lers or ordinti the next orade of £ sroups is 
that of tribes, namely, as explained on page 841, of Art. I:—I. 
Under a s, (1 (Juadrumanes, (2) Carnivores, (3) Herbi- 
vores, (4) Mutilates; Under Jlicrosthenes, (1) ( /hiropters, (2) 
Insectivores, (3) Rodents, (4) Edentates. There appears to be 
no occasion for doubting that these subdivisions are codrdinates 
with the tribes of Insects. As sroups they stand out before the 
eye and mind of the zoologist with similar prominence and dis- 
tinctiveness in their respective subkingdoms. 

Geological History.—The memoir of A. 8. Packard, Jr.. which 
has afforded so many convenient illustrations of our Lahiash 
aims especially to show that Neuropters are remarkable among 
Insects for their many relations to the other tribes, or for the 
number of “synthetic” types which they embrace. The classi- 
fication explained throws into their natural relations these affili- 
ating groups, and shows that the many interlinkings are depend- 

ent on the position of this tribe as the lowest or hy potypic group 
of Pteroprosthenics, and its correspondence in grade with the 
Orthopters or r the | hypotypic group of Pterometasthenics. 

But there is further reason for the many analogies, in that the 
Neuropters and Orthopters, while at the base of their respective 
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grand divisions, lead off apparently in geological time the Insects 
of the globe—the Neuropters the pteroprosthenic, and the Or- 
thopters the pterometasthenic, Insects. 

In view of this fact, we should naturally expect to find among 
the early representatives of these tribes foreshadowings of the 
higher tribes of Insects, that is, comprehensive (or synthetic) 
types embracing some of the characteristics of those higher 
tribes. Now two of the subdivisions of both Neuropters and 
Orthopters, in the classification proposed, consist mainly of such 
comprehensive types, and these were the forms which were ap- 
parently most characteristic of the Carboniferous Insect-fauna: 
namely, Termitideans or the Hymenopteroids and Planipennians 
or the Lepidopteroids, among Neuropters; and Cursors or the 
Coleopteroids and Ambulators, among Orthopters. With these 
there were also the typical Orthopters or Saltators, (Crickets 
being among Carboniferous species,) and possibly also Coleopters, 
Nothing is yet known of ancient Thysanures, although it is 
probable they were in existence at the same time. 

We should expect also from the association of the Neuropters 
and Orthopters in the same Carboniferous fauna that there 
would be examples of intermediate types between these tribes, 
that is, those which, while related fundamentally to one of the 
two tribes, presents some characteristics of the other; for in 
this way the striking harmony in the flora or fauna of an age in 
geological history was often produced,—as, for example, in the 
land-vegetation of the Carboniferous era, which embraced com- 
mon Acrogens (Ferns) and Gymnosperms; and besides these, 
the intermediate or comprehensive types of the Lepidodendra 
and Calamites of the former, and that of the Sigillariz of the 
latter. And thus it was in fact. The Insect from the Carbon- 
iferous rocks of Illinois, figured and described in the following 
article, is one example of a comprehensive type of this kind. 
While Neuropterous in wings, closely approaching the Semblids, 
it has broad costate femurs, and even a large spinous joint to the 
anterior legs, peculiarities which seem to be almost inconsistent 
with the Neuropterous type, although in part characterizing the 
Mantispids, and which are in complete harmony with the Orthop- 
terous type.’ 

We here see that the interlinkings between Orthopters and 
Neuropters began in the Paleozoic. It is probable that such 
comprehensive or intermediate forms were more numerous in 
the past than they now are. 

* The Orthopterous features among Neuropters appear to be modifications of 
form under the types in this group which have been already mentioned, especially 
the Lepidopteroid, and not indications of a distinct type of Orthopteroid Neurop- 
ters, The fossil species referred to, and also the modern Mantispids, are true Plani- 
pennians in their wings and in their other characteristics of special importance. 
They properly constitute an Orthopteroid group in this subtribe. 

Am. Jour. Sc1.—Seconp Sexugs, XX XVII, No. 109.—Jan., 1864, 
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Art. III.—On Fossil Insects from the Carboniferous formation in 
[ilinow ; by JAMES D, Dana. 


The remains of Insects, represented in the following figures, 
were by Mr. G. Bronson the Carbonifer- 
ous beds at Morris, Illinois. 1 
They occur in the flattened 


iron-stone concretions of the 
beds. Other concretions of ‘ 


the locality contain various 
coal plants, and also the re- 
mains of two or three spe- 
cies of Amphipod Cri 
ceans. The plants have been 
investigated by Mr. Lesque- 
reux and descriptions of 
them, we understand, will 
appear in the R 
Geology of the State by Mr. \ 
Worthen. Among them, ac- 
cording to Mr. Lesquereux, 
the following y are common 
species: Neuropteris hirsuta 
Brgt., N. rarinervis Bret., 
Pecapt: ris Miltont Bret., P. 
unita Bret., P. equalis Bret., 
Annularia longifolia Bre 
The description of the Cr 
taceans we reserve for an- 
other time. 

Figure lL is twice the natu- 
ral size lineally. In general 
form and the neuration of 
the wings the Insect is close- 
ly like the Semblids among 
the Neuropters, and especially, as I am inf eee | by Dr. LeConte, 
the Chauliodes. In view of this resemblance, and also the fact 
that the outer wings are so thin as not to iain > at all the out: 


lines of the abdominal segments, and hardly the inferior wings, 


eport on the 


there is no reason to doubt that the spe cies Was plerop rosthenie, and 
that therefore it mus been a Neuropter, and not an Orthop: 
ter. Yet in the broad costate femurs of the second pair of legs, 
and the form of the prothorax, it approaches the Orthopters of 
the Phyilium family, and is very unlike any known Neuropters. 
The anterior legs are peculiar in having a large and broad femur 
armed above with very slender spines as long as the joint, three 
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of which, though mutilated, are seen in the specimen. But some- 
thing of this kind is observed under Neuropters in the Mantis- 
pids. It is quite probable that these anterior legs were prehen- 
sile, asin Mantspa; and the fact that the tibia and tarsus are not 
in sight in the specimen favors this conclusion. Only the left 
leg in the specimen has the large joint tolerably perfect; in the 
right, however, it is sufficiently distinct to show that it had the 
same large size and was also spiculigerous. ‘The coxal joints of 
this leg, are faintly indicated between this large joint and the 
anterior part of the somewhat prolonged prothorax. 

The number of abdominal segments is ten, or one more than 
the typical number in Insects—as is true also of many Neuropters, 
the Lepismz, and some species of other tribes. The neuration 
of the wings and the form and relative sizes of the segments of 
the abdomen are well shown in the figure, and particular de- 
scription is therefore unnecessary. There appears to have been 
a pair of short obtuse appendages at the extremity of the abdo- 
men, much as in Phyllium. The head is mostly obliterated. 

The length of the specimen, from the anterior margin of the 
large joint of the anterior legs to the posterior margin of the 
wings, is 1 inch 10 lines; and the breadth, from the medial line 
of the abdomen to the left margin of the left wing, 5 lines. 

By request of the discoverer, I name the new genus here indi- 
cated, Miamia, after the Miami University, his “alma mater.” 
In view of the important results of his explorations, the species 
may be designated the Miamia Bronson. 


Figure 2 represents, natural size, a mutilated anterior wing of 
another Neuropter. The 
neuration approximates to 
that in the genus Hemero- 
bius. The dotted line shows 
the probable length and 
outline of the wing—these 
organs in the Planipenni- 
ans being 8 to 4 times as (oS, 
long as their breadth. The areolets are obliterated towards the 
base of the wing. 

There appears to be sufficient reason in the character of the 
neuration for the institution of a new genus, and I propose for 
it the name Hemeristia (from juega day, one of the roots of Hem- 
erobius), designating the species Hemeristia occidentalis. 

The feebleness of the life-system in most Neuropters is shown 
in the numerous nervures of the wings; and this is very marked 
in this ancient species. The great multiplication of these 
nervures and their irregularity appears to be owing to a want of 
directive force in the system, or to a low grade of cephalization 
or systemic control in the animal. 
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Art. IV.—The Density, Rotation and Relative Age of the Planets ; 
by Prof. Gustavus Hinricus, Iowa State University. 


MODERN astronomers consider the doctrine of the stability 
of the solar system’ as “‘a fact established on the most satis- 
factory evidence,” and its demonstration as “ among the finest 
triumphs of physical astronomy.” Yet with all due regard to 
the grandeur of its analysis, the philosopher may question not 
its demonstration, but its hypothesis. For if the hypothesis of a 
vacuum should prove to be not fully true, if the planets instead 
of moving in vacuo suffer some, however slight a resistance in 
moving through ether, then the analytical demonstration loses its 


physical 


The metaphysician, in contemplating the ardor wherewith this 
doctrine is advocated cannot but see in it a more refined form of 
the doctrine of ancient philosophy that the earth is about equal 
to the universe; and the theologian might find the stability of 
the planetary system opposed to the prediction that nothing 


is eternal here below. 

Yet this is not the place to decide the latter questions; we 
will simply investigate how far the assumption of a vacuum—or, 
if possible, a non-resisting medium—agrees with observation. 
It is true, the ephemeris based upon it proves to be correct; 
accordingly, both Newton and Laplace have pronounced the re- 
sistance, if any, to be insensible. But in the doctrine of the sta- 
bility of the solar world hundreds of centuries, aye, millions of 
years are contemplated; is then the conclusion drawn from a few 
centuries of observation legitimate for such duration of time? Is 
it any more legitimate than to deduce the orbit of a comet from 
one hour’s observation? or the path of our earth from one sec 
ond’s observation? ‘To pronounce on the ground of accurate 
observations of limited extent, the solar system a stable, 1. €., a0 
everlasting one, is hardly better philosophy than that of the 
little insect in the fable, who believed the day to be everlasting 
because the sun seemed exactly at the same height during all 
its life. 

There is but one method of judging of the stability of the solar 
system, and this consists in comparing the state of the system now 
with what it was millions of centuries ago; for a thousand years 
in nature are but as yesterday when it is past, and as a watch in 
the night. 

It will be objected that it is impossible to effect this. If s0, 
we must abandon the theory of stability, for want of confir- 
mation by observation. But if we wish ‘to test the doctrine a 


1 Olmsted's Astronomy Snell, 384 
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far as possible, then we must accept a different course of inves- 
tigation. We must do for astronomy what geology has done 
for geography—in the absence of records from the earlier stages 
of the earth’s history it has been successfully attempted to 
supply them by observations on the configuration of the earth’s 
parts, carefully compared with the yet continuing changes 
thereof. We must try to investigate the different celestial strata, 
try to see whether they are in situ or displaced, and, if displaced, 
measure the force which produced the dislocation: then we will 
obtain as good determinations of the relative age of these celestial 
strata or planets and moons as geology affords for the relative 
age of terrestrial strata.* As far as Induction is to be relied on 
in geology it may safely be relied on in astronomy, and we 
hope to show that the known observed configuration of the 
solar system gives, by means of the calculus and a strict induc- 
tion, as good a determination of the relative age and the resisting 
forces as geology can produce in regard to the earth’s crust. If 
then geology, notwithstanding its yet leaving many questions 
undecided, is considered more than idle speculation, we hope to 
vindicate the same confidence for the results of this investigation 
into the nature and effects of the dislocating force of the solar 
system: we will try to show that the resistance of the ether filling 
the heavenly spaces is this force. 

First, it may be well to remember that the undulatory theory 
isso well supported by experience as to place the existence of 
such a resisting medium almost beyond doubt. Secondly, that 
the comet of Kncke seems to show observable signs of such a 
resistance. Finally that the absence of positive signs of resist- 
ance in the observed motions of the planets does not prove its 
non-existence; for if the earth approaches the sun by ten feet 
every year, this resistance could not be said to be nothing—yet, 
assuming Kepler’s third law as applying to the same planet in 
different distances, we easily find that the year would be short- 
ened only one second in a thousand years by this resistance! If 
this quantity is imperceptible, resistance is; but the latter cannot 
on that account be considered as nothing! 

Let us therefore investigate the laws of such a resistance and 
try, whether the configuration of the heavenly strata affords that 
confirmation of it which the ephemeris does not. 


I. The effects of Resistance. 


Let r be the radius vector, 6 the anomaly, ¢ the time, 9 the 
angle between the orbit and a perpendicular to the radius vector, 
and R the accelerating force due to the resisting medium; then 

* See an example in Dana’s Manual of Geology, p. 386, where the relative aye 
of the Silurian, Devonian, Carboniferous, is found to be as 8:1: 1. 


Ss. 
lity 
tis- 
est 
to 
not 
fa 
sad 
in 
1ts 
his 
of 
ual 
r of 
ing 
we 
or, 
On. 
CL; 
Te- 
Sta- 
ol 
few 
‘Om 
“ate 
an 
the 
ing 
yar 
Ow 
ars 
1 10 
so, 
ifir- 
a 


38 G. Hinrichs on the Density, Rotation, and Age of the Planets. 


resolving the forces into a radial and transversal component we 
obtain the general equations*® of motion: 


d2r d6\ 2 u ) 
r( ) ——-—+RKsiny, | 


diz dt 


d{r? =) (1) 
} 

We might integrate (1) by the methods of approximative 
integration, as Laplace has done in a similar case; or we might 
integrate for R=0 and use the variation of parameters. This 
latter method would be much more appropriate than the first; 
yet we think that a simple successive approximation is fully 
exact enough and at the same time so much more elegant and 
easy that we will prefer it, considering uniformity to be a true 
element of any investigation. We therefore directly aim at just 
that degree of approximation which observation enables us to 
test—and also thereby keep this paper within the range of almost 
every student of the calculus. 

The first approximation gives Kepler’s laws as the integral of 
(1) for R=0, representing the motions in vacuo:* i. e. respect- 
ively : 


a(l 
] é€cos at 
| (2) 
a: ce 
— 


I. The orbit is an ellipse ; 

Il. The radius vector of any planet describes equal areas in 
equal times ; 

III. The mean radii vectores (mean distances) of the several 
planets describe in their mean motion equal solids in equal times.’ 


* These formule are easily obtained as stated; compare Price, Infinit. Calculus, 


vol. iii, Art. 297, formula (174), remembering that P = gravitation =— = Q=0 


dr rdé 
sin 7= a” cos7= —-, and as a simple identity 
8 as 


16 
dr dé 1 dg d*6 l : ) 
2 ( )= dt 

a at 


“dt dt dt? 


dt 

* The first and second are of familiar form; the third may be found in Price's 
Calculus, vol. iii, Art. 331, where A is used for our ¢ 

* This new form of the third law shows it to be analogous to the second; the 
latter characterizing the individual in its actual motion, the former the genera in the 
mean motion of the individuals. I found this form whilst searching for the harmony 
between these two laws, and used it as early as 1857 in public lectures on the prin- 
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For obtaining a second approximation, we remark that the first 
(2) easily gives the maximum of 7 corresponding to siny=e. 
Hence, for the planets, all having but a very small excentricity, 
the terms R sin 7< Re nearly equal zero and Rceosy nearly equal 
RB are of different order; the latter will be of influence when the 
former is yet insensible. As asecond approximation giving the 
the influence of resistance in general, we therefore may take 
Rsin 7=0 in (1) giving* 


d?r do 2 kt 
dl? (5) 72 


1 dt | 


Ros 7. J 


Finally, a third approximation would likewise take the yet 
neglected term Rsiny into account; but this is in the present 
state of science altogether worthless, as observations but imper- 
fectly suffice to test our second approximation. 

In order to integrate (1’) the function R must be known. It 
is adinitted that, » being a function of the velocity v and » a cer- 
tain constant, 

R=vr (v). (3) 
According to Newton (Principia, Book II, Sect. VII; Francoeur 
Mécanique, 5 éd, art. 228), we have for a sphere of radius g, 
density A moving in a medium of density 9, 
3 0 
—., 4 
5 gA ( ) 

The function ¢ is generally taken as v? ; but the very accurate 
experiments of Giulio’ prove that for small velocities of the 
ciple of the beautiful as a means of investigating the laws of nature instead of the 


true or mathematics. 
To show the correctness of our expression we simply introduce the mean velocity 


a 
Voor na for thereby the third (2) becomes 
a? ro 
a=a V3, 


i.e. the right cone of radius V and altitude a is of constant volume. 

* It is easily understood that neglecting Rsin7 is the same as assuming the ex- 
centricity to be constant. As e now is very small, and Laplace (Méc. Cél. Liv. X, 
chap. VII, § 18) found it to decrease with the approach of the planets to the sun, since 
he obtained 


e = constant 


“density of ether 
oursecond approximation will be more close for future than for past ages. 

” In 1853; as most of my books are yet in Germany, I cannot cite the memoir of 
Giulio in particular ; my abstract at hand only gives the principal results of his in- 
Vestigation. 
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pendulum the resistance is principally proportional to the velo- 


city itself, for greater velocities, to its square, or more exactly 

P( v)- (5) 

Now, as the resistance tinder consideration 1s excessively small, 

the form of » will be very nearly 

(6) 

Introducing these laws (6) and (4) into (8) the equations (1’) 
for the second approximation become 


(1’’) 


The first of these is satisfied by the elliptical orbit of each single 
rd 


revolution; the second, si cos y= reduces to 


= =( : (7) 
which, by the second (2) expressing the conservation of the 
areas, becomes the simple equation 
(8) 
giving, if c=C for t=0, and « the base of the natural logarithms, 
(9) 
By the third law of Kepler, i. e. the third of (2) or a= con- 
stant times c? we have 
a=Ae (10) 
if A be the value of a for t=0 Thus the distance from the sun 
does not decrease uniformly, but with a velocity proportional to 
the decreasing valu: for 
Dy At ll 
at ( ) 
If t expresses the present age, distance 
corresponding to an age differing from t 
time, then (10) gives 


a, and « the distance 
former by units ol 


2y _ (10’) 
giving the distance as a function of its present value a and the 
interval of time from the present. As the unknown density 
d enters into », we may instead of (10,) use the following, 


log r=loga——, (12) 
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where the unit of a is arbitrary and that of ¢ and A may be as- 
sumed if the unit of #is determined in conformity therewith. 
We then may take for our earth a=100, g=10, A=1; then the 
unit of + will be known as soon as the amount of resistance or 
the density of the ether is given. Neither being exactly known, 
we must be satisfied with an estimate; and thus (12) easily 
shows’ that of our eurth approaches the sun annually by ten feet, the 
unit of age + is ten thousand millions of years. 

It will be seen that, as soon as the annual approach of our 
earth is known, the unit of # will be determined. 

By means of (10’) or its equivalent (12) we are now enabled 
to calculate the effect’of resistance on the motions of any planet 
at any age #, both in future (+) and the past (—%). We now 
proceed to a comparison of the results of this analysis with ob- 
servation, using the following data’ 


1 
a A 

gh 
Mercury, 38 39 1°23 "2 
Venus, 72 9°98 1:07 
Earth, 100 10°00 1:00 7 
Mars, 152 5:14 
Asteroid, 10°0 (assumed.) 
Jupiter, 520 114°4 24 04 
Saturn, 954 94°8 14 ‘08 
Uranus, 1918 45°8 ‘18 13 
Neptune, 3004 42°5 "23 ‘1 


giving by (12) the following distances from the sun at the ages 
indicated. 


Past. Present. Future. 
Age: 4 2 0 2 4 6 
Mercury, 240 95 38 15 6 2 
Venus, 181 100 72 45 29 18 
Earth, 252 159 100 63 40 25 
Mars, 955 381 152 65 24 9 
Jupiter, 725 626 520 433 360 299 
Saturn, 1991 1378 954 660 454 316 
Uranus, 6351 3490 1918 1078 593 326 
Neptune, 5985 4237 3004 2127 1504 1066 
For an asteroid for which gA="1, 
Age “4 0°0 1:0 
Distance, 1770 770 280 28 3 


* For 495,000,000 & 528, or about 50,000,000,000 ten-feets, hence a—z= 
49,999,999,999 ten-feets; consequently by (12) 
10000 


9=0A log "=10 log < 0:0000000001, being 1 year; 
zx © 4994 19999999 


hence $=1 for 10000000000 years. 

* Cosmos, Harper's ed., iv, 119; the density of Venus as given by Babinet, 
l'Institut, 1857, p. 94. 

Am. Jour. Sc1r.—Seconp Serres, XXXVI, No. 109.—Jan., 1864. 
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These numbers are represented in the annexed diagram, which 
thus shows the variations in the distance of the planets. 

As the configuration of the solar system hereby appears to be 
continually changing in time—even the order of sequence suf- 
fering alterations—it is idle to speculate concerning “ the har- 
mony of the , eavens” without taking the element of resistance 
into account; for it is obvious that the true primitive law, which 
alone can have been harmonious, will long ago have been pro- 
foundly modified by the contin ued action of resistance.” 

In order to make a useful ap plication of this table, permitting 
the test of actual observation to be applied to the results deduced, 
we will try to estimate the relative age of the planets by means 
of these modifications in their position. 

The dislocation of strata of rocks is no fact; we simply see 
similar parts in irregular position, and conclude by induction that 
they once formed : Seweees stratum; but would it not be 
equally just to col clude that ¢/ é hear enly strata, 1. é., the planetary 
erbs, are dislocated, if we can hove that, lst, they approach toa 
definite law, as the te rrestrial strata in being parallel 

2nd, The assumption of the force of resistance fully explains the 
deviations from that law, as the assumption of internal action ex- 
plains the dislocation of geological strata? 

We think the analogy is about as close as can be, and there- 
fore will venture the atten ] 

It is a well known fact that the so-called law of Titius or Bode, 
is pretty correct for all planets from Venus to Uranus; only 
Mercury and Venus deviate considerably from the duplication of 
the successive mutual distances. This law—only in the case of 
Mercury deviating from the above named—may therefore well 
be compared to the original level of terrestrial strata, if the laws 
of resistance as developed in the preceding suffice to explain 
the actual deviations from it. 

It is even a priori high] ily probable that some simple law pre- 
vailed at the time of the development of the heavenly spaces, 
although it is now duce entirely lost; for in like manner 
the regular stratification of the earth’s crust has been disturbed 
—so the regular distribution of the leaves in the young plant is 
almost entirely lost in the arrangement of the brane hes of the 
tree—so even the human features lose their regularity by age. 
Yet in all cases matter seems to arrange itself according to simple 
laws; as we see it in the minute crystal, we must infer it for 
the heavenly spaces, 


* Plato, in Timeus, simply estimated the distances—having no me ans of testing 
his estimates by obser vation; Kepler also speculated much on the law of planetary 
distances, and gave as his final opinion that “ the old planets are altered a little in 

osition.” (Humboldt, Cosmos, iii, 440; Harper's edition, iv, 110.) This seems to 
e another instance of Kepler’s divination of scientific results. 
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Taking now 2 according to this law as the original distance, 
we find the age # by (12), viz: 
Distance.” Age. | Distance. 
Mercury, 1:0 |Jupiter, 680 
Venus, ‘5 |Saturn, 1320 


Earth, ‘8 ‘Uranus, 2600 
Mars, 
Asteroid, | 
Mean age, al 


Neptune, 5160 
Mean age, 


Although there is considerable variation in each ‘separate 
group, the mean gives a decidedly higher age to the exterior planets 
than to the interior ones, about in the ratio of one to three. 

But if this law is correct, it demands that the relative age of the 
planets increases with their relative distances from the sun (supposing 
no interchange of place yet to have occurred). Consequently 
our determination of the age of the single planets appears to be 
very uncertain, since Jupiter figures with the same age as Nep- 
tune! But it is easy to show that this is simply a consequence 
of our taking » constant, whilst it not only is greatly varying, 
but even varying in different degrees for different planets. For, 
considering 9 as constant,” and for a certain former period e=ng, 
(e, being the present value of ¢), the constancy of the mass 
gives A, or 1. €. 

36 364 


— = —n? =», n?, (13) 

89,4, 
or, the greater the body, the greater is the value of », as is self-evident. 
If now all planets had exactly the same masses, their cooling or 
condensation would be entirely parallel, and » might be consid- 
ered as nearly constant; but as there are great differences be- 
tween the masses of the planets we must remember, that, ceteris 
paribus, the larger mass cools slower, i. e. keeps longer the greater 
value of » corresponding to its longer remaining of larger size; 
it will consequently fall with a greater velocity than calculated 
on the supposition of » constant, or, what is the same, will have 
asmaller age than calculated. 

We must therefore apply a subtractive correction to our calcu- 
lated age increasing with the mass of the planet. By doing so 
in general we found the equations of condition pretty well satis- 
fied by taking this correction proportional to the mass. For the 
superior planets we may have (the constant being assumed 0:1) 

" These distances seem to afford a good average; the law is rigorously applied, 
for 80 -60=20, 12 0—80=40=2°20, etc. The series is, 

m, m+n, m+2n, mt4n, m+8n, ete. 

"It is probable that 6 is not constant, either in time or in space; the only 
means for trying it will be to see whether the velocity of light remains constant in 
time, whereby we are carried through different parts of the heavenly space (ab- 
erration ), 
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Mass. ige Correction. Corrected Age. 

Jupiter, 25 3 2°6 5 

Saturn, 1°3 

Uranus, 

Neptune, 3 

This is already : 1c] re re ries: the mean of the 
corrected ages for Jupiter and S: is ‘9, for Uranus and Nep- 
tune 1°8, or, wh » uncorrected age of the former was greater 
than that of the latter, by this (very perfect) correction for 
mass it is as one of Jupiter-Saturn to two of Uranus-Neptune, 
The conclusion seems therefore ¥ founded, that a more thor- 
ough investigation of the varia i re, Uf possible at all, 
would give the aq rent nets as regularly increasing 
with their d 

This result is in itself already important; but it also gains 
much by its c ection with the following considerations. 

Now, as thé ter planets are older than the inner ones, we 
must find the different parts of our solar system in very differ- 
ent conditions of age: and this again may be tested by direct 
observation. By attentively contemplating the annexed diagram, 
representing t t of 1 stance - time on the configuration 
of our solar system, we shi 1 the following four laws: 


First Law. est dary app als primary with 


advancing age. xpressing t : distances in radii of the central 
body, we hav 


thus showin ease with age. Uranus, having its moons 
differently situated, not parabl et it must not be 
omitted, that 1 le of pa . is not free from objec 
tions. Th juent three laws are, however, nearly absolute, 

Second La orl mes closer by ad: 
vancing age.—The ratio of the mutual distances will be the most 
proper measul 


] ist M « Jupiter. 
Mo { « Saturn. 
Ur.-8 (7 Sat.-Jupiter 
Sat J j A s{ I l. 
Jup.-A 2°195 Ast.-Mars 
Ast.-Ma Mars-Earth 
Mars-! 1-892 | Venus, 
Earth-' \ s-M 
hence the me tio { 
W Sun 1:74 lilarly for 
J 1-8 
1-3 
) 


ts. 
ge. ‘ 
he 
ep- 
er 
for 
i 
or- 
il, 
ng 
ins 
we 3 
ect 
m, 
on $ 
ith 
ral 
ns 
be 
te. 
ost 
A 


. 
{ 
- 
= 
a 
2 Zz : 
4 
2 
= 
: 
af 
. 
‘ 
: 
. 
oF 


Am. Jour. Sci. 


Vou. XXXVII—p. 36. 


The Configuration of the Planetary and Lunar Systems in Times. 
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which numbers regularly decrease with the increasing age, con- 
firming the law. 

Third Law. The regularity and symmetry disappears more and 
more with increasing age—A single glance at the representation 
of the actual forms of the lunar systems of Jupiter, Saturn and 
Uranus shows that these latter are very irregular, whilst the 
lunar world of Jupiter, the youngest of this group, is as yet very 
regular. 

Yet the distances of its moons is not quite regular; for they 
are, expressed in radii of the planet respectively 

9°623 15°350 26998. 

As Jupiter is proved to be older than the interior planets, and 
as these exhibit signs of age in their mutual distances, the face 
of old Jove can neither be without wrinkles. Indeed, perceiv- 
ing that the same law of duplication is applicable to the above 
distances, and selecting as the primitive values 

7 7+3=10 10+6=—16 16+-12=28, 
we get by the known dimensions of these moons the following 
relative ages: 

1 8 13 7 
which, as the third has as much mass as the other three taken 
together, by the reduction for masses, would become more regu- 
lar; yet we see that the mean age of the last two satellites is 
twice as great as the mean age of the first two. Therefore we 
must likewise conclude that the age of Jupiter’s satellites in- 
creases with their distance from the primary. 

If the masses and dimensions of the members of the more dis- 
tant worlds were known, we should certainly find this law of the 
age increasing with the distance from the central body to be 
universal, 

Fourth Law. Similar systems must represent the same configu- 
ration at corre sponding ages.*—Having found the more distant 
planets to be the older members of the solar system, and conse- 
quently that they are in a state of configuration which the solar 
system as a whole can first exhibit only at a future time, we are 
enabled to put the theory of resistance to another test by com- 
paring the present configuration of the lunar worlds of the 
superior planets to different future epochs of the solar world as 
given by the diagram expressing the results of formula (12). 

We have already seen that the Jovial World indeed appears 
very regular, and that the smaller regularity of the more distant 
worlds confirms our result as to their higher age. 

At what age will the configuration of the solar system corres- 
pond to the present configuration of the world of Saturn? The 
diagram gives the fourth age as answer. For at that time we 
have the following similarity between the two systems: 


® For if in (12) ¢, 2, A and y are multiplied by a constant n, } becomes n 9. 
Pp 
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The Rings of Saturn are represented by the hosts of asteroids, 
which already in the first intersect the orbit of our earth, 
but in the fourth age will closely encroach the sun, and (perhaps 


together with those meteorites which are not intercepted by any 


of the planets) may form continuous rings around the fiery sun, 
either on account of their number, or because they probably will 


become melted: 


will form not one ring, but rings, because 
they will approach the sun a rding to the amount of their 
factor », just as detritus is deposited in horizontal layers of 
variable fineness. 
The four inner moons of Sa being very close to each other 
and to the primary, will be 1 presented by the four ¢nterior 
planets, for these also are at the fourth age very close together 
and very near the sun, b altogether within the present dis- 
tance of Mercury. The distances are, then, for the planets [see 
results of (12) 
Mercury 6, Mars 24 Venus 29, Earth 40; 
for the Moons of Saturn, now 
Mimas 3°36, Enceladus 4°31, Tethys 5:34, Dione 6°84 
or whilst the planetary dis ill be as 
l 5 

the correspondin inar distances are now as 
8-3-4, 

or only differing in the first number. 

The four outer is of Saturn, now, correspond in configuration 
to the four exterior planets at age four ; for the first three of each 
are about equidistant, the fourth far above the rest. The dis- 
tances of the en 

Jupiter 360, Satu 154, Uranus 596 Neptune 1504, 
and of the moons are now 
Rhea 9:55, Titan 22°14, Hyperion 28°00, Japetus 64:35, 
or the relative distances are 

for the Pla sas 7 9 12 30, 

for the Mo as 36 
again a very close harmor 

A complete correspond would demand a complete similarity 
of masses at the commencement, which perhaps is not to be ex- 
pected. Comparing the better own superior bodies more in 
particular, we must from the sm r distance (4 instead of 7) of 
Rhea conclude, that its mass is not correspondingly as great as 
that of Jupiter; and for Japetus that its mass is not as great as 
the corresponding one of Neptune, or perhaps Hyperion must 


be comparatively of small 


hind; this latter circumst: 


t 


mass, SO as tO leave Japetus far be- 
nce appears to be actually the case. 
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For in the first place Titan was the first moon which was seen 
(Huyghens, 1655), so we may conclude its mass to be great 
enough to afford a safe comparison with Saturn in the scale of 
Planetary Masses. thea, first discovered by Cassini (1672), 
therefore appears to be less considerable, confirming our conclu- 
sion based on its comparatively too great dislocation; and 
finally Hyperion required for its discovery the best telescopes of 
modern times (Bond and Lassell, 1848), thus proving itself to be 
but a small moon. 

Thus the configuration of the lunar world of Saturn corres- 
ponds to the fourth age; consequently, as Uranus has been found 
to be older, its world must correspond to a yet more distant pe- 
riod of the planetary system as a whole. ‘This is likewise evi- 
dent by a similar comparison. Our diagram shows how Saturn 
and Uranus soon after the sixth age will come inside the path of 
Jupiter, and leave Jupiter and Neptune far above all the other 
planets. Just so we see the present configuration of the lunar 
world of Uranus to be. But as this lunar system is but very 
imperfectly known, we myst be content with this general remark. 

Thus it appears that all is confusion, no where is harmony in 
the planetary and lunar distances, if we disregard the effects of 
resistance; but that the whole solar world, both in its planets 
and moons, its asteroids and rings, is one grand whole, first 
built according to the principles of law and harmony and beauty 
which we observe everywhere in nature, in crystals, young” 
plants and animals. So likewise in geology all is confusion if 
we consider the strata in situ, as they are observed to be now ; 
but this chaos gives way for harmony and symmetry if we admit 
the strata to be broken and dislocated by the action of the fiery 
interior of our globe. Therefore we have no better reasons to 
admit the dislocating force in geology, than for admitting the 
resistance of ether in astronomy. If we sometimes see the one 
force yet in actual violent operation, we must remember that its 
best criterion consists in its slow, almost imperceptible action for 
uplifting or depressing continents; and although the effects of 
resistance are infinitely smaller, yet they appear tolerably dis- 
tinct in Encke’s comet. 

We rely on inductive reasoning in the explanation of the facts 
observed in the one case—why, then, not as well in the similar 
case afforded by the more grand dislocation of the strata of the 
universe ? 

Of course, we would not refer this to practical astronomy, for 
the ephemeris is exact enough without taking this resistance 
into account; but in theoretical astronomy, when discussing the 
stability of the solar system, I think it has been shown that this 
force ought not to be omitted. 

_ “ The regular development of the yolk of eggs by segmentation is especially 
instructive in this connection. 
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Il. The La f Density and R 

It has been shown that the; of the several members of a 
system of heay dies 3 with the radius of the orbit. 
This seems to proof for th ral development of 
the entire pl ystem. Hence 1 stion may arise as 
to the mod: 

The striki1 of the system, as d in the conform- 
ity of all the pri rey 3 Wi tation of the sun, 
both in direct 1) s of the excentricities 
and the great t t the several « ts; the perfect 
analogy between t t rent order—all these very 
elements of t r planetary world 
compel us to « Kant | Laplace” that all the 
members of t/ large nebulous 
globe, rotating 

The grand this \ cured for it 
advocates of 1 \ Hf. C. CErsted,” 
Helmholtz, Yet t il 1 in sity exhibited 
by Saturn, and ir mot of the satellites of 
Uranus, ap} I { t vari with the very fun- 
damental p t , seem t ve bronght these 
views into dis) B r’ even pronounces them to be 
“the dull and of the ; ’ The theory of a 
Laplace seems tf \ L tl ng to recon- 
cile it with U1 \ t t yn at the time 
of the pul ft t’s theory of the 
heavéns—and t e offered by 
Plateau’s” res n lid but revive 
this theory 

It will eas stimate of the planetary ages, 
as based upon t of ether and ‘the configura- 
tion of the sev: the hypothesis of 


% This part of tl ! I 3 in ited at th meeting of 
Scandinavian Nat ( r, 1860, p. 455. 

Tt needs t t | lute stability 


as taught by Lay 
17 Theorie de 


1° Expositior i ris 1799, ] v, Chap. vi. 

19 Astronon ] 

® Naturlerens mec} D f il Philosophy, used at 
the University and | : 

31 Philosopl M 

2 Memoirs of the J] nd Dis« Sir Isaac N ton, London, 18565, ii, 131. 

33 Mém. de |’Aca 84 

Malgré la diffé: q ent ttractives dans ce cas et 
celui des grandes s planetair vol 1 en petit, une repre- 
sentation frappante de la } part des | meéne nfiguration relatifs aux 
corps célestes, (§ 27 

* It affords me great | ire to find an \ ite of this theory in Prof. 


Kirkwood; see this Journal, 1860, [2], xxx 
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Kant and Laplace, according to which the more distant members 
were first developed. Hence it see:ns to be worth the while at- 
tentively to trace out the consequences of this hypothesis in an 
analytical form, as only thereby it will appear, whether the planet 
Uranus disagrees with the theory itself, or simply with the de- 
ductions of its advocates. 

The Density A of the planets must depend, according to this 
theory of evolution and condensation, both upon the distance r 
in the original globe and upon the condensation in time, i. e. the 
age +; as the density was decreasing from the center of the 
nebulous globe, and is increasing in time, we have obviously 

dA dA 
(14) 
where the differential coéfficients represent positive, numerical 
values. 

Thus it appears that the conclusion of a regularly decreasing 
density demands d=0; indeed, so far as we are aware, nobody 
has as yet pointed out the influence of age on the density of 
the planets. 

It is evident that, if the differential coéfficients of 4 in regard 
to age and distance are either only increasing or decreasing, there 
will be but one point where dA=0; if not, there will be several. 
Thus, according to the nebular hypothesis the densities of the 
planets may form a series having one or more maxima or mini- 
ma corresponding to dAa=0. 

The simplest forms of (14) fulfilling the conditions of the pro- 
blem is seen to be 


(15) 
r 
which with the simplest possible constants gives the integral, 
A=1+log -, (16) 
a 


where now a, the mean distance, enters instead of r the radius 
vector, and A=1l, a=1, #=1 for our earth. In order to see 
how far this formula represents the actual circumstances, let us 
calculate # from the known values of A and a; (16) gives: 


a 4 $ Mean. 
Mercury, 38 1:234 66 
Venus, 72 "83 
Earth, 1:00 1°00 1:00 
Mars, 1:52 96 1:39 
Jupiter, 5°20 24 ‘91 
Saturn, 9°54 14 15 1:28 
Uranus, 19:18 18 2°89 2°89 
Neptune, 30:04 "23 5°13 5°13 


Am. Jour. Sc1.—Seconp Series, VoL. XXXVII, No. 109.—Jan., 1864. 
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If we only take the column of means—having again neglected 
to take the difference of mass into account, and not having 
searched for the true formula, but only having accepted the most 
simple form (15) satisfying (14)—we see the age of the planets 
again regularly increasing with the distance, very nearly accord- 
ing to the law 

r2 


(17) 


200 


1 


Using these simple formule, the density 4 has only one mint 
mum ; for dA=0 gives by (16) and (17) 


— 


i. abi Ut ¢ ul j la j Uranus an Tn. 

It must be remembered that we did not try to give a useful 
interpolation,” neither do we preté nd to have found the ezacet 
law ; yet we think that we have shown, that the nebular hypo- 
thesis, if duly considered, is in complete accordance with experi- 
ence. The contradiction between theory and observation so 
long insisted on appears to have been occasioned by neglecting 
the most important element of aynamics, time. ‘This element 
makes the } tary density increase” after a certain minimum 
has been attained 

The Law of Rotation.—To find the velocity of rotation from 
the primary nebulous globe is undoubtedly most difficult ; but 
if we wish merely to determine the direction of rotation, and not 
its amount, the following simple analysis will prove sufficient. 

The principal part of motion in the planetary ring is parallel 
to the orbit of the future planet; hence the direction will be 
defined by its equatorial part. 

Let then dm be the mass of a particle in the plane of the orbit, 
a+aand @ its polar codrdinates, a the radius of orbit, A the 
density and v the velocity in the orbit; 


will always be but a small fraction at the time of rupture, since 
the ring passes through a process of condensation previoys to it 


—and as the distance to the next planet is never greater than 
a, § will never exceed one half Within each nebulous ring we 
may assume tne aens by to vary according to 
20) 
a ( 


® Such a formula is given by Babinet, /’Jnstitut, 1857, p. 94. Yet for Neptune 
his formula 
4 —0°2935 .a-+-0'01831 


gives a result viating by 8 units from the true density 
% The densit f Neptune is sometimes stated to be but -14 or equal to that 
of Saturn; Humboldt, Cosmos, iv, 178 (Harper's) gives ‘23 as the most receut 


determination 


(19) 
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ecent 
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so that according to this law the density at the sun would be 
4+, or 9 is the decrease in density from the sun to the planet 
(in nebulous state). If we compare this law to that assumed in 
(15) we see that J=n or ts constant. 

Always using the upper and lower sign respectively for the 
superior and inferior part of the ring, we find the vis viva dw 
of dm 

dé dO, (21) 
if we remember that our statement of Kepler’s third law gives 
u=av? (see note on (3)). Retaining only the first power of § in 
the differential, but the second in the integral, we obtain 


The vis viva w, of the superior part of the ring (from §=0 to 
=§,) will produce direct motion; w, of the inferior part (from 
=§, to §=() will produce retrograde motion; hence the whole 
vis viva producing Hire rotation in the orbit is W=w,—w, or 


by (22) 


As the mutual distance of planets increases from the sun we 
must supppose §,>§,, whereby the first parenthesis of (28) 
always will be positive; hence we have 


> 
W=0, for A=e, 


2) 


Now, 4 is most probably constant, as stated above; and §,, & 
being ratios, will likewise be at least nearly constant; hence c 
represents about the same quantity for all planets. Consequently 
(24) reads in words: 

The rotary motion in orbit will be direct, zero, or retrograde if the 
primitive density A at the orbit was greater, equal to, or less than @ 
certain quantity, ¢, depending on the position of the orbit in the 
ring (§, and & ») and the variation 5 of the density. 

If d=o, then c=o, and consequently all planets would have a 
direct rotation, as hitherto assumed. But % must according to 
all physical knowledge be some positive quantity, however small, 
as the density A in every globe of some extension increases 
toward the center; i.e, if A is at all greater than c it will be so 
near the center, and if at all less than ¢ it cannot but be further 
from the center. Hence we may also read (24) in the following 
manner : 
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[RECT rotation, which 
) and is followed 
tant planets (having 


The planets near 
disappears at a ¢ 
by @ RETROGRADE motio 
C}. 

The great discovery of 
nebular hypothesis of 
a most interesting and decisive contirmation « 
even similar toa 
gravitation 

yarabola or a hyperbola, according as s 
ta, greater than a definite « ntity; s 

the direction of rotati determined in the very sa manner. 
The motion of the m ; of Uranus sequently for the 
nebular hyp { S$ exactiy what tne nearly parabolic orbits of 
comets are fo! hypothesis of grav n. If the density 4 
had been excessively small, all the 1 ts might have been 
retrograde in their rotation, although they ld have had a 
direct revolut 

The velocity of rotation depends 
planet; we cannot e determine 
position ort t 1X of rotat 1 W 
probable—the ring ; mm with regard to the 
jlane of the orbit, then there will be a difference of vis viva W, 
ta these tw les, t » rotation around an 
axis in the } of the t. Hence t positi f 
rotation of a planet will letermined by 
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Origin the nt As now tl -ontradictions be: 
tween obs of Kant | Laplace prove to 


be but a} 

maticians; 

motion o! 
Attracti' 


f the theory by mathe 
the of the primitive rotary 


give rise to a couple ol 


S 
forces; neither can r pal (wu) do it—but by the 
27 Humbold es Nept t does not state whether the motion 
is direct or not, It must be retrograde o1 {5° 53’.—Cosmos, iv, 181, (Har 


per 8 


tal (25) 
\\ 


inet. 
n of 
ive; 
have 
tion 
e be 


be 
ve to 
athe: 
tary 


le of 
the 


notion 


A. Hinrichs on the Density, Rotation, and Age of the Planets. 53 


mutual action of both kinds of particles there will arise a couple 
N in any plane a, y, equal to 


(26) 


if x, y and 7 are the codrdinates of m and 4, r their mutual 
distance and / and ¢ their laws of mutual action. Now this sum 
3 of the couples for all particles in the universe can only be 
zero either by 
i.e. (27) 

or I(r) -9(r)=0, ie f(r)=¢(r). (28) 

But (27) can only be satisfied if mand « are in the same radius 
vector from the origin of the codrdinates; hence (27) cannot be 
satisfied in general. Hence if we have 


(29) 


then N cannot be zero; if N,, N,, are the resulting couples for 
the other codrdinate planes, there results a force of gyration in the 
matter filling space 

> 0, (30) 
which is always positive. Hence, 

If the law of repulsive particles, », differs from the law of attractive 
particles, f, then a rotation will be produced. 

The laws of magnetic and electric attraction and repulsion 
seem to be at variance with such an ineguality, and even the 
principle that action and reaction are equal; but we may well 
remark that the slightest difference for any atomic distance 
would be sufficient, and that the grouping of several repelling 
atoms “ around one attracting atom m may well be consistent 
with a difference between action and reaction as taken in its 
usual signification. 

If this non-identity of the two forces of material nature is ad- 
mitted, we see a rotation of the nebulous matter to be a direct 
consequence of this inequality ; by attraction the matter acquires 
a globular form, the effected rotation produces a flattening of 
the globe,—and from this moment the axis of rotation will re- 
main stationary. By continued attraction the size diminishes, 
rotation increases in velocity, the flattening becomes greater, a 
ring is formed, producing a planet with its satellites, the whole 
system having motions and configurations, which conform to 
those observed in the actual world. 

The formation of cosmical bodies now appears similar to the 
multiplication of cells or even to the reproduction of certain 
animals by division; only we must not forget, that the formation 
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of heavenly bodies is far more simple and less wonderful™ than 
the well-known, daily observed development of organized be- 
ings; if observation forces us to admit the reality of such won- 
ders, should not induction suffice for the simple material de- 
velopment of the heavenly globes? 

It is often stated as a most conclusive argument for the whole 
theory of gradual development, that we are permitted directly to 
observe the working of nature in the case of the ring of Saturn. 
We believe that this is a great mistake: for Saturn being one of 
the oldest members of our System, it appears rather unreason- 
able to expect to see it ye in anemt ryo state: besides the ripgs 
are in their constitution totally different from what this theory 
leads us to expect; inste: ' being broad, they are very thin 
and narrow. The explanation given in the preceeding, that 
they are a host of Selenoids, corr sponding to the present host 
of asteroids, is yet further substantiated by the circumstance, 
that Titan seems in mass to preponderate like Jupiter, and may 
well, like this latter body, have broken up the subsequent ring 
into small bodies which on account of their excessive smallness 
and the high age of Saturn, have already descended to the 
proximity of this b \dy—as the asteroids will do in the course of 
about one age. 

Finally, it may yet be remarked, that we believe we are able 
to account for the multiform phenomena of terrestrial magnetism 
by the friction of ether on the earth ;* if this theory should be 
admitted as a true physical one, the magnetic needle would be 
directed by the force lost in resistance, or, to speak in conformity 
with the doctrine of the correlation of physical forces, the vis 
viva lost in resistance is converted into magnetism. The mag- 
netic needle thus would afford a direct proof of the existence of 
this resistance, as the pendulum of Foucault attests the rotation 
of the earth. 

We believe that our efforts have approached more or less to 
the establishment of the follow ing conclusions 4 

Ist. The negative evidence of the non-existence of a resisting 
medium, as afforded by the motions of the planets during the 
few centuries of accurate observations, is of no weight whatever 
in regard to durations of time like those contemplated in the 
theory of the stability of the solar system ; hence it follows, too, 
that it is unreasonable to expect here that accuracy of numerical 
determinations which so highly distinguishes the predetermina- 
tion of astronomical phenomena for shorter periods, but that the 
immensity of time here under consideration admits of no higher 

* Of course; for organized beings are more or less cephalized, till in Man we 
reach a scale in creation where matter has become entirely subservient to mind! 

* The only—yet very imperfect —exposé of this theory hitherto published, is 
Sag raaiones als Folge der Bewegung der Erde in Aether. Copenhagen, 
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accuracy than the immensity of space in the estimation of the 
distances of fixed stars and nebulz. 

2d. The present configuration of the planetary system is with- 
out that harmony and order everywhere else observed when 
matter is aggregating (e. g. in crystals, etc.); we must therefore 
suppose, that the onginal harmonious configuration has been 
altered by the action of some general cause, displacing the celes- 
tial strata (orbs) according to the individual mass, size and posi- 
tion of each body; the same we know to have occurred in the 
case of the earth’s figure, being at first ellipsoidal, but now to 
some extent irregular—or the terrestrial strata of rocks, which 
were at first continuous, but are now greatly dislocated. 

3d. This cause has been and is the resistance of the ether filling 
the heavenly space in which the celestial globes are moving; for 
the mathematical investigation of the effects of such a resistance 
agrees perfectly with the phenomena observed, especially in the 
following particulars : 

4th. Vhe configuration of the solar system is exactly as such a 
resistance would modify it; for, admitting a regular law for the 
primitive distances,” we obtain a determination of the relative 
age of the planets which increases with the distance from the sun and 
is the more regular, the closer we follow the conditions of the 
problem (as in taking the mass into account) ; 

5th, Even the different satellites of Jupiter follow this same 
law; and 

6th, Whilst the /unar world of Jupiter appears to be of about 
the same irregularity as the planetary world, 

7th, The lunar world of Saturn shows decidedly older (i. e. less 
regular) features, thus confirming the previously obtained result 
as to its age; it is even made evident that 

8th. This lunar world of Saturn in its present configuration 
remarkably resembles the configuration of the whole planetary 
world at the end of the fourth age (i. e. according to our estimate, 
after 40,000,000,000 years); again, 

9th, The /unar world of Uranus corresponds in its configura- 
tion to a yet higher age, thus again corroborating the determin- 
ation of its age. 

10th. The closeness of the orbits, and even the distance of the 
first secondary from its primary are according to the same law 
of resistance. 

llth. This age, as determined by resistance and confirmed by 
the ooserved configuration, exactly corresponds to that ascribed 
to the several bodies in the theory of Kant and Laplace; 

12th. The variation of the density of the planets is in complete 
harmony with this theory and the laws of resistance—the mint- 


* We tried about thirty different laws only agreeing in the successive enlargement 
of the mutual distances ; all gave substantially the same variation of the age. 
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mum density observed in Saturn being a highly important confir- 
mation of both theories: 

18th. The law of rotation affords a most interesting and valu- 
able proof for the the ory of Kant and Laplace, instead of being at 
variance therewith; for the the ory, if analytically expounded, 
demands just the very transition in direction and just the same 

osition of axis, as observed in the rotary motions of the planets, 
forming the transition 

14th. If the laws of attraction are 1 fully identical with 
those of repulsion, the created matler would already virtually con- 
tain the tangential force m which the duration of the whole 
world principally depends.  T' simply an instance of 
“throwing the first cause further back,” since the translatory 
movement no longer needs to be considered as a direct action of 
the Creator, but as a design, embodied and effected through some 
previous direct act. 

15th. It is probable that the force lost in resistance is converted 
tnto magnetism. 

I know that some, like Brewster, will object to these and simi- 
lar efforts ; yet we always feel the more deeply convinced of the 
glory and power and wisdom of the Creator and governor of the 
universe, the more we perceive how simple His means, how 
grand His design, and how multiform His effects: unlike our- 
selves, the Creator needs no tools, no constant effort for pro- 
ducing His ends; His almighty “fiat” created the universe, and 
His right hand sustains it ever since. 

Do we not see a natural development even in man, the most 
highly endowed creature we know—how, then, can it be heresy 
to ascribe a natural dev pment (i. e. conformable to the laws 
of nature, which are the | able edicts or thouglits of nature’s 
lawgiver, God) to the sin ( or heavenly olobes, which only 
are ‘the footstool whereon the higher organized creation has been 
placed ? Rather we think if science ever approached heresy 
it did so in proclaiming the stability, i. e. the eternity, of the 
solar system to have been mathen et demonstrated ! 

No—death, ind sput ably, dea ervades all nature: not only 
man, and with him the organize ings, both animals and 
plants, die—even the whole planetary system, shows already the 
wrinkles of age on its once beautiful and harmonious face from 
which the sun yet shines forth as the eye of the world—even 
this organized system will die, its members will fall into the 
sun; but since we have abundant reason to believe the whole 
solar world with all its wonders to be in the great All only a 
little drop in the deep—how great is the Father of this All, if the 
death of such a stupendous World is to Him what the last 
breath of a coral is to us! 
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Art. V.—Researches on the Platinum metals ; by WOLCOTT 
Gisss, M.D. 


(Continued from vol. xxxiv, p. 342, Nov., 1862.) 


THE mass of mixed double chlorids, after the volatilization of 
the osmium and the separation of the iron and other impurities 
by washing with a concentrated and cold solution of chlorid of 
potassium or ammonium, is to be rubbed to fine powder, boiling 
water added, and the iridium reduced by a dilute solution of 
nitrite of soda, care being taken not to use more of this salt than 
is sufficient to convert the iridium salt, IrCl, KCl, into Ir,Cl, 
3KCl, and to keep the solution neutral with carbonate of soda. 
Almost the whole of the chlorplatinate of potassium remains 
undissolved, while the iridium, rhodium, and ruthenium soluble 
salts remain in solution. The liquid is to be allowed to cool, 
filtered, the remaining mass washed with cold water until only 
the chlorplatinate of potassium remains, and the washings filtered 
and added to the main solution. If the washings have been 
carefully performed with small successive quantities of water, 
very little platinum is dissolved, and the olive-green solution 
contains chiefly Ir,Cl, 3KCl, Rh,Cl, 3KCl, Ru,Cl, 2KCI, and 
RuCl, KCl with insignificant quantities of PtCl, KCI. 

A solution of chlorid of luteocobalt, 6NH,.Co,Cl,, is now 
to be cautiously added as long as a precipitate is produced: a 
copious pale buff precipitate is thrown down which settles easily, 
leaving a yellow or orange-yellow solution containing the luteo- 
cobalt salt in small excess. The precipitate is to be washed by de- 
cantation, then thrown upon a filter and thoroughly washed with 
boiling water and afterward with boiling dilute chlorhydric acid. 
The filtrate and washings are to be evaporated together on a water- 
bath to dryness. They contain the whole of the ruthenium and 
platinum present in the original solution. The mass upon the 
filter, which has a pale buff color, consists of the two insoluble 
double salts, 


6NH,.Co,Cl,+Ir,Cl,, and 6NH, .Co,Cl,-+-Rhb,Cl,, 


and is perfectly free from ruthenium and platinum. 

This process is based upon the fact that the iridium and rho- 
dium double salts above mentioned are almost absolutely insol- 
uble in boiling water and in boiling dilute chlorhydric acid, 
while the ruthenium and platinum salts, which have respectively 
the formulas 


6NH, .Co,Cl,+3RuCl,, and 6NHH, .Co,Cl,+3PtCl,, 
are easily soluble. 
Palladium also forms with chlorid of luteocobalt a double 
salt which is easily soluble in dilute chlorhydric acid, and which 
Au. Jour. Sc1.—Szconp SERIES, XXXVII, No. 109.—Jan., 1864. 
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lar crystals. ‘The formula of this salt is 6NH, .Co, 
\ny traces of palladium which may have been 
original mass of double chlorids will therefore be 
. the ruthenium and platinum salts. When the mixed 
1 thoroughly washed, palladium is never pres- 
sesquichlorid of ruthenium gives no precipitate with 
f chlorid of luteocobalt, and appears not to form 4 
t with the chlorid of this radical, possibly in conse- 
th a his ter of luteocobalt and the bdzbasic 
of the sesquichlorid of ruthenium, the potassium 
bell hu, + All the sesq uichlorid of 
resent in the mass of mixed chlorids in combination 
| of potassium will therefore be found in the filtrate 
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The nitrite of ruthenium and potash may then be treated in the 
manner already described and the ruthenium brought into the 
form of the double salt of mercury and ruthendiamin, from 
which the pure metal is easily obtained. This method of sepa- 
rating the platinum metals gives excellent results, but is not free 
from objection. In the first place it will be remarked that it 
does not dispense with the employment of the alkaline nitrites, 
although to some extent it facilitates their use. But the chief 
objection is found in the necessity of employing very large quan- 
tities of chlorid of luteocobalt, a salt which is not to be had in 
commerce and which must therefore be specially prepared for 
the occasion. 

This difficulty may be in a great measure avoided by employ- 
ing the chlorid of luteocobalt chiefly as an agent for the separa- 
tion of rhodium from platinum and ruthenium, which may be 
accomplished in the following manner. The mass of mixed 
double chlorids, after the removal of the iron, &c., by washing, 
is to be rubbed to a fine powder in an unglazed porcelain mortar 
and then washed with cold water in small portions at a time until 
the washings give no sensible reaction for ruthenium, when 
tested in the manner already described with nitrite of potash 
and colorless sulphid of ammonium. The washings contain all 
the ruthenium as RuCl, KCl and Ru,Cl, 2KCl, and all the rho- 
dium as Rh,Cl,3KCl, together with a not inconsiderable portion 
of iridium as IrCl, KC], and a much smaller quantity of platinum 
as PtCl, KCl. The iridium in this solution is to be reduced to 
sesquichlorid by the addition of a dilute solution of nitrite of 
soda with a little carbonate of soda to keep the solution as nearly 
neutral as possible. A solution of chlorid of luteocobalt is then to 
be added as long as a precipitate is produced, when the whole is 
to be filtered and the precipitate thoroughly washed, first with 
boiling water and afterward with water containing a little chlor- 
hydric acid. The precipitate on the filter consists chiefly of the 
rhodium salt 6NH, .Co,Cl,+Rh,Cl,, with a smaller proportion 
of the corresponding iridium salt. The mixed rhodium and irid- 
ium salts are then to be boiled with a solution of caustic potash as 
long as ammonia is evolved, treated with excess of chlorhydric 
acid, evaporated to dryness, the chlorid of cobalt dissolved out 
by alcohol, and the iridium and rhodium separated by nitrite of 
soda and sulphid of ammonium in the manner already pointed 
out. 

The filtrate from the insoluble rhodium and iridium salts con- 
tains the ruthenium as RuCl, KCl and Ru,Cl, 2KCI, together 
usually with a small quantity of the double salt 6NH, .Co,Cl, 
+8RuCl, and of PtCl, KCl. The platinum and ruthenium are 
then to be separated with nitrite of potash and alcohol by the 
process already described. This method of employing the 
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chlorid of luteocobalt is extremely convenient when it is desired 
to obtain pure ruthenium or rhodium at once from the osmium- 
iridium. 

The presence of a portion of the ruthenium in the form of 
Ru,Cl, 2KCl in no wise modifies the application of the above 
process, because this salt gives no double dec mposition with a 
solution of chlorid of luteocobalt. As the nitrite of soda em- 
ployed to reduce the IrC! ‘1, may exercise a reducing 
action on the Ru,Cl,, i ll be found advantageous after wash- 
ing out the RuCl, KCl and Ru,Cl, 2KCl, to convert the Ru, 
Cl, 2KCl entirely into RuCl, KCl. This may easily be accom- 
plished by adding a solution of caustic potash in excess and then 
passing a current of chlorine gas into the liquid until the odor 
of hyper-ruthenic acid is observ sy adding nitric acid in 
excess so as to diss the black precipitate at first produced, 
and then evaporating to dry vith an excess of chlorhydric 
acid, the whole of the rutheni will be brought into the form 
of RuCl, KCl. 

When a solution of chlorid of luteocobalt is added to one con- 
taining bich] l of iridium, an insoluble buff-colored precipitate 
is thrown dow onsisting of a salt which has the formula 
6NH,.Co,Cl,+3IrCl,. hen this salt is digested or boiled 


with an alkaline nitrite, » | of ir m is reduced to 


sesquichlorid, and the salt 6NH,.Co,Cl,+Ir,Cl, is formed, 
well characterized by its extreme insolubility. In the presence 
of a large excess of platinum in the form of PtCl, KCl, it is very 
difficult to reduce lum com] ly 1 bichlorid to sesqui- 
chlorid, and even 1n th ) { y fan alkaline nitrit the chlor: 


platinate of potassium, after repeated crystallization, obstinately 
retains a reddish or deep oran int arising from traces of the 


correspon ing ] I salt { res ce ol the smallest trace 


of iridium : easily detected in the platinum salt by dis- 
solving the w! n boiling water and adding a solution of 
chlorplatinate of teocobalt, 6NH. .Co.¢ 3PtCl,, which 
precipitates only it juiv t of th 3] nding iridium salt. 
The precipitate is to be 1 ed off an rested with a hot solu- 
tion of nitrite of soda potash, a small excess of a solution of 
chlorid of luteocol added, and the double chlorid 6NH, .Co, 
Cl,+Ir,Cl, thorough . This process affords a perfectly 
satisfactory method of separating iridium quantitatively from 
platinum, and for analytical purposes is more convenient than 
the separation by an alkaline nitrite and lphid already de- 
scribed. ‘The quantitative separation of iridium from ruthenium 
and palladium is also readily effected by the chlorid of luteoco- 
balt, as well as the separation of rhodium from platinum, ruthe- 
nium and palladium. I shall returt his subject in treating 
of the metals of this group separately and will then point out 
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another method of using the chlorid of luteocobalt, which is also 
deserving of attention. 

The separation of the metals contained in the mass of su Iphids 
precipitated in the separation of iridium from rhodium, ruthe- 
nium and platinum, by the method already Ke out, may be 
very conveniently effected in the following manner. The mixed 
sulp hids are to be dried, se parated from the filter and intimately 
mixed in a mortar with an equal weight of a mixture of equal 
parts of carbonate and nitrate of baryta. The filter is to be 
burned and the ash mixed with the sulphids and baryta salts. 
The mixture is then to be ignited in a porcelain or earthen cruci- 
ble for an hour ai a full red heat, and the mass, which does not 
fuse, treated with strong chlorhydric acid, which dissolves the 
oxyds of rhodium, ruthenium and platinum completely, leaving 
only sul Ip] 1ate of baryta. The baryta is then to be precipitated by 
sulphuric acid, an excess of which must be carefully avoided, and 
then a solution of chlorid of ‘ornate added as long as a pre- 
cipitate is formed. The double chlorid of rhodium and lute ocobalt 
may then be filtered off and thoroughly washed with boiling water 
acidulated with chlorhydric acid. By igniting this salt and dis- 
solving the chlorid of cobalt out from the mass, pure metallic 
rhodium remains. ‘The platinum and ruthenium in the filtrate 
may then be separated by means of nitrite of potash and alcohol 
in the manner already described. 

This method of treating the sul} hids requil res only a small 
quantity of chlorid of luteocobalt, is extremely easy of applica- 
tion and is much shorter than the first me thod which | have 
described. ‘Taken in connection with the process for sep arating 
iridium by means of nitrite of soda and sulphid of sodium, it 
furnishes an easy and complete solution of the problem of the 
qualitative or quantitative St paration of the metals of this group, 
osmium only being determined by the loss. 


Cambridge, Nov. 10th, 1863. 


Art, VI.—Tubularia Not Parthenogenous; by Prof. HENRY 
JAMES CLARK, of Harvard University, Cambridge, Mass. 


IT is with no small degree of pleasure that I rene the 
discovery of the eggs of the Tubularians. During the middle of 
October I had in my aquarium the three most common sae 
of this group, on our shores, viz: meee indivisa Lin. (T. 
Couthouyi Ag.) Thamnocnidia ce ape ita Ag. (Tubularia coronata 
Abild., Thamnocnidia spectabilis Ag.) an calamaris? (P. 
crocea Ag. Tubularia calamaris Van Ben.?). In each of these 
I have traced the development of the egg, from its inception to 
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the time of its escape 


ularia Not Parthenogenous, 


», as a hydroid form from the medusoid 


genital. Ido not wo. le r tat the egg has eluded the observa- 
tion of naturalists thus far, for so faint are its outlines that it 
might be put down as one of ie tests of rst class objective. 
Although I had obtained ; limpses of it with a Tolles’ 4 inch 
objectiv e, yet it was not until | applied a 4 inch objective, of 
the same optician, that I gained a clear and unmistakable view 
of this long sought body. Thus we are relieved of what once 
seemed to be the anomaly of a male, on the one hand, producing 
a perfect fecundating material, and, on the other hand, a female 
producing young w ithout a ¢ respi nding fe rtilizable egg. 

In order to make the mode of development of the egg fully 
comprehensible, | must prelude the description by an account of 
some other discové ries W hich I have made in regard to the mus- 
cular system of Hy ida, It en a matter of specu- 
lation among physiologists al s as to what is the basis 
of contraction in these anin nd sor deed have given 
themselves up to the idea of a contract of the individual cells 
of the walls, imagining t} selves to be warranted in this belief 
by the sup yposed unple of the so-called ic Infusoria. 
Not discovering the tru uscular layer, they have mistaken the 
effect for the caus seeing the cells of t walls of a Hy droid 
diminishing during the contraction, and enlarging during the 
expansion of the animal, they have supposed that the individual 
cells were the instruments which effected their own changes; 
whereas they were o ts of power which reigned 
among them. As longa , Q es (Ann. Nat., 
vol. 20,) got a glimpse ol t of one of the 
Hydroids, Hyd: (S . Quatrf.); but his story is so 
mingled with what W t correct, that it 
would be i imposs ) 9 servations. 

I made my fires satisfacto1 of the position of 
the muscular sys f Hy s in ¢ , (“C. mirabilis” 
Ag.) more than a yeal at The discovery is 
noted thus in my ¥ Mat 14, 62. Between the 
outer and er W: ( al 1e) of the body 
and tentacles, there is a itud rillated muscu: 
lar bands.—The cells of the c 1e t s are arranged 
about an imaginary axis in t ri t is, the breadth 
of three cells ipies th ( c rence of the ten- 
tacles; and thi d column osed of the in- 
terstitial granules s of the cells.”—In the follow- 
ing month my l runs th ‘April 18, 1862. Walked 
to Boston and collected Tia ypsis (“TT lemata” Ag.), Bou- 
gainvillia (“B. superciliaris’ Ag.), and Sars (Coryne mira- 
bilis” Ag.). The muscular system, of Tiaropsis, Bougainvillia, 
and Sarsia, is a r of circular and yer of longitudinal 
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fibrille’ \ying between and behind the innermost and middle 
walls of the disc.” Thus I had verified the existence of a mus- 
cular system in both the Hydroid and its medusogenitalia. I 
would also mention in passing that in the hydraform Scyphos- 
toma of Aurelia aurita (“ A. flavidula” Ag.), which I had raised 
from eggs and kept in my aquarium for eighteen months, I de- 
tected, last January, a similar, longitudinally fibrillated layer of 
muscles, between the outer and inner walls of the stem, dise, 
and tentacles. In the proboscis, disc and base of the tentacles, 
and in the four equidistant columns, or pilasters, which project 
into the digestive cavity, this muscular layer is separated from 
the inner wall by a gelatinijorm layer of varying thickness. In 
the four pilasters the gelatiniform layer is a solid core which thins 
out suddenly, at the top of the stem, to a slender cord, and in this 
form it continues to the bottom of the stem of the Seyphostoma. 
I have already published a detailed account of the muscular 
system of the adult medusoid form of this species in Agassiz’s 
Contributions to the Natural History of the United States, vol. 
iv, p.61. I would also refer to the May number of this Journal, 
page 347, note 5, for a minute account of the gelatiniform layer 
of this medusa. In regard to the development of the muscular 
system of Aurelia, I would so far modify my opinion as to say 
that the fibrillee are developed from a substratum of interstitially 
originating formative cells, which are metamorphosed, after the 
well known method, into contractile threads. I hope I may be 
pardoned for this divergence from the base upon which I began, 
because I hope thereby to disclose the more general prevalence 
of this myological feature in the morphology of Acalephe. 


During my studies upon the development of the eggs of the 


' The presence of a muscular system in Hydro-Meduse was long ago detected by 
Wagner, Sars and others; but they gave no details of its structure or position. 
Later, Huxley described the system in Siphonophore, as being in the outer wall, 
We owe to Allman the credit of having first pointed out, in the hydraform, the 
nature and true position of the muscular system. He says, (Anat. and Physiol. of 
Cordylophora, Phil. Trans, 1853, p. 372), “It consists of numerous longitudinal 
fibres, which are in close contact with the inner surface of the ectoderm.” “ Similar 
fibres may be witnessed in Coryne, Syncoryne, and other marine Tubulariade,” &c. 
The most elaborate attempt upon this subject is that of Agassiz. His description 
of the muscular system of Hippocrene, Sarsia and Tiaropsis, in his monograph, on 
the Acalephe of North America, Mem. Am. Acad., 1849, and repeated, in part, in 
his “Contributions to the Natural History of the United States,” iv, 213, is a 
representation of an effect for a cause; as he has uniformly described the wrinkles 
of the walls, produced by contraction, as muscular fibres ; and everywhere the cells 
of either the innermost or middle wall are described as “ contractile cells” of the 
muscular layer. The truth is, the muscular layer is composed of jibrille, which, I 
have every reason to believe, are developed by a direct arrangement from the 
insterstitial blastema, simply through the intervention of the formative-cell process, 
and not by a disintegrative metamorphosis of fully organized cells. In the section 
on Coryne in Agassiz’s “ Contributions,” there is so great an incongruity between 
the description of the structure of the last stages of the young medusoid, and 
what follows upon the anatomy of the adult form, that one is forced to believe 
that the two parts of the investigation were made by different observers, Certainly 
no diversity of age could produce this. 
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Tubularians I hav ind it le to understand the mode 
of origin of the o r wit { into account the 
development and vary osition nuscular layer. In 
the hydroids there intervenes an 
excessively thin ngitud 1 muscular layer be- 
tween the outer a er W ort the sc, tentacles, and 
branching st of 1 atter pul- 
lulate to form a ¢ ! cellular and mus- 
cular elements enter int | thus there arises at 
first a highly tr ’ a, the outer wall of 
which consists of a ; s, each containing 
a large nucleus; the middle wall, or stra forms the muscular 
layer; and the inn st W 3 mad f a single layer of 
very large prismatic cells. This is th stage of medusoid 
development. Hardly, however bud declared itself 
before the ovigerous lay to dey [his is done in a 
very simple manner; at the end the the inner wall, and 
with it the muscular layer, recede fi iter wall, and 
leave betwe m a space ¥ y a distinct, pe- 
culiarly colored substance, 1 3 no s than t incipient 
ovigerous layer. Cot th th 1 of this layer the 


eggs appear; a t t iid to for ine-tenths of 
the bulk of this strat t] ( nder e t the intercel- 


lular blastema, su [ t] origil of a}l gell devel- 


opment. The eggs, alth event ecome very nu- 
merous, are at Hirst In nul rhay s five or 
six, and compar s of the outer wall of the 
bud. ‘The very distinct P 1 vesicle occupies about one- 
third of the diameter of the ovum. As the space between the 
ralls of the bud in ses, 1 lu: sumes a spheroidal 
form, and as it constal { ovigerous layer, the 
latter also bs Surro this space we have 
on one side t ter V t 1 end thi id, and on the 
other side, th: r wa l by the m lar layer, assuming 
acup-shaped form. Grad during the pr cess of growth 
the edge of the « rowed, und by degrees closes 
over the inter l by ovigerous layer, 
and shuts t tter off { ( . By this process 
that part of lal r wl 3 ti p and direct 
embraces the « ro off from that part of its 
continuation w! th the. a In this condi- 
tion the end of tl consti l t : proceeding 
from without inwardly, w ve an outer wall, an outer muscular 


ld 


layer, an inner c r layer formed the closing over of 
the edge of the lp, el ; J r surrounding a fifth 
stratum whi 1e Ovigerous lave! 

Only one step more is now 1 red to fect the morpholo- 
gical plan of development of this organ, and that is brought 
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about by a simple hollowing out of the ovigerous stratum, so that, 
instead of remaining a sol lid mass, it becomes as it were a lining 
to the muscular layer, which embraces it. Thus in an end view 
of the bud we would have a hollow sphere made up of fve con- 
centric layers, succeeding each other as enumerated above. This 
is essentially the typical form of the meduso-genitalium of the 
Tubularians; for whatever changes occur in the later days of 

growth, no new morp yholog rical features are instituted. 

The development of the radiating and circular tubes in Tubu- 
laria is merely a hollowing out of channels in the middle wall of 
the bud; and the ig ante of a proboscis in all three of the s spe- 
cies of ‘Tubularians is simply through a deve lopmen 1t of a pro- 
tuberance, from the airsoag of the cup, in such a manner that a 
part of the ovigerous layer, or innermost wall of the meduso- 
genital, becomes the outer wall of the proboscis; the subjacent 
muscular layer, which originally embraced it, becomes apparently 
inverted in its relations, and in its turn lies beneath this wall; 
and istly, what was formerly the outer wal ll at the bottom of the 
cup becomes the inner wall of the proboscis. 

The only diff tere! 1ce, if it can be called a difference, between 
this meduso-genital and the more highly developed free forms 
of such as Corymorpha, Bougainvillia, Lizzia and 
Coryne, is that the latter do not develop eggs in their ovigerous 
layer, or as it has been called in them, the outer wall of the pro- 
boscis and the innermost wall of the bell, until a much later pe- 
riod. The mode of development of all the walls is alike in the 

* On the walls of the most highly developed medusoid—The immense gelatini- 
form mass which constitutes such a large proportion of the bell of these free forms 
—or even of some of those which remain fixed at the latter end of the breeding sea- 
son, as in “ Coryne mirabilis,"—is merely an extraordinary increase of the inter- 
stitial blastema of the two adjoining, outer and middle walls, between which it 
develops as these recede from each other. In the younger stages of the medusoid, 
the gelatiniform substance exhibits an irregular fibroid structure, with a few multi- 
caudate cells, and granules here and there; but in the adult period it is exceedingly 
difficult to detect any fibrillization. This is always the last layer formed in the 
process of developme nt, and with it we have the hi ghes st kind of meduso genitalia. 
In this condition the bell of a medusoid, for instance “ Coryne (Sarsia) mirabilis,” 
is constituted thus: Ist, there is the outer wall, ecto; shragma ; 2d, the gelatiniform 
layer, chondrophys ; 8d, the outer muscular stratum, ectomyoplax, which presses 


closely upon the middle, 4th, wall, mesophragima; 5th, the inner muscular layer, 
ends omyoplax ; and 6th the innermost wall, endophragma. In the proboscis,—manu- 
brium, Allman. —we have, Ist, the outer wall, ectophragina manubriale ; 2d, the 


muscular layer, myoplax manubrialis; and 3d the inner wall endophragma manw 
briale, In the velum all the layers, except the chondrophys, exist, and follow each 
other as in the bell proper. In the tentacles there are but three strata, viz. Ist, the 
ectophragma, 2d, the myoplax, which is continuous with the ectomyoplax of the bell, 
and $d, the en lophrag rma, in co yntinuity with the mesophr: igina of the bell. 
Now in the fully-formed meduso-genits al of the above mentioned Tubularians, T. indi- 
visa, d&c., only the chon lrophy vs is wanting. The terms ectoderm and endoderm I 
gladly a lopt for, yet would restrict to, the outer and inner walls of the caenosare of 
the hydraform ; but as it would seem to be a mis: pplication of terms to call the 


“middle wall,” of the meduso-genital or gonophore, a derm, I apply to it the name 
mesopvhragma, i. e. median wall or partition, and to the outer and inner walls of the 
same, to carry out the idea, the terms ectophragma and ¢ dophragma. 


Au. Jour. Sc1.—Seconp Vou. XX XVII, No. 109.—Jan., 1864. 
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former and the latter; there is but ene type of development in the 
medusoids of all the Hydroids. This is what my observations 
within the past two years have led me to believe. The further 
development of the young of the Tubularians proceeds in an 
unequal degree for the different individuals, some of them grow 


much more rapidly than others, and finally, becoming separated 
from their matrix, move freely in the cavity of the genital organ, 
until their tentacles are developed so as to present the same one 
sided cylindr U2 outlines as the parent, and then they 
escape into the open sea. ‘Thus they succeed each other until 
the ovigerous r is totally bereft of all its progeny, and noth- 
ing but a faint ranular blastema is left to represent the outer 
wall of the proboscis, and its continuation the innermost wall of 
the bell. [ would add finally, that in the males of these Tubu- 
larians, not even excepting Parypha, eduso-genitals are 
identical in form, structure, and devel pment with those of the 
females. 


Art. VII.—Contributions from the Sh | Laboratory of Yale 
Co No. VL—On Yephroite, by Gro. J. BRUSH. 


TEPHROITE was first recognized as a distinct mineral species, 
by Thomson, who described it und 
ganese.”” ‘The specimens examined by Thompson were from 
Franklin, New Jersey, and were sent to him by Dr. Torrey, who, 
in a note to T'homson’s article, reports the mineral as “ not scarce 


at Franklin,” and, as ‘“‘ generally associated with red zine ore and 


r the name “ silicate of man- 


massive franklinite.”” Subsequently, a mineral from Sparta, of 
like chemical composition and physical characters, was described 
by Breithaupt, and named Le} hy 

Of late years this species appears to have been confounded 
with the troostite varieties of willemite, and to have been almost 
entirely overlooked by collectors. It so much resembles the 
massive willemite, that I question whether it has been recognized 
by many mineralogists. In order to clear up doubts in my own 
mind, in regard to it, | obtained, through the kindness of Profes- 
sor Breithaupt, a fi the original specimen in the collec: 


I } 
tion of the Royal Mining Academy in Freiberg, and with this 
I have been enabled t 


+ 


o identify the Sp cies at Stirling,’ where it 


occurs in considerable abundance. It has a distinct cleavage in 
two directions, giving nearly, or quite, a right angle at the inter 


section; this permits its being readily distinguished from the 
rarieties of willemite, which it so much resembles in color and 

? Annals Lyc Nat. Hist., New York, vol. i 1828) p. 26 
* Breithaupt, Charakteristik des Mineral System’s, 3d ed., pp. 211, 329. 
* Stirling Hill is in the town of Sparta. 
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lustre. The specimen received from Professor Breithaupt had 
the following physical and chemical characters—Color, dark-ash 
tosmoky-gray. Lustre, vitreous to greasy. Hardness, 6. Spe- 
cific gravity, 4°10 (Breit.). It was associated with franklinite 
and zincite; small specks of the latter species were so intimately 
mixed with the tephroite that great care was required to obtain 
the mineral pure for analysis. The zincite seemed to be dis- 
tributed as a thin scale, in the direction of most perfect cleavage, 
in some places forming an almost continuous layer. Cleavage, 
distinct in two directions, giving nearly a right angle. Des 
Cloizeaux has shown, from the examination of crystals in his 
possession, which have been identified with tephroite by the 
analyses of Deville and Damour, that the form of this mineral is 
trimetric and isomorphous with chrysolite.’ Before these results 
were known in this country, I sent a small fragment of the 
original mineral, received from Breithaupt, to Professor Des 
loizeaux with the request that he would examine its optical 
characters. In answer to my request, he has kindly communi- 
cated to me the following observations.—‘*The fragment of 
tephroite which you sent is flattened on two faces, which appear 
to be natural. These show fine striz parallel to each other and 
toa cleavage plane, which seems to me to be perpendicular to 
the faces, for approximative measurements gave 89° to 89° 380’ 
on one side, and 91° to 91° 80’ on the other; the cleavage is 
brilliant, but the larger faces are dull and reflect poorly." After 
several trials, I succeeded in obtaining two very small plates, 
which, observed under oil with a polarizing microscope, showed 
a beautiful system of rings, perfectly symmetrical around a 
negative bisectrix, and set ina plane parallel to that of easy 
cleavage. The angle between the optical axes is considerable, 
and under oil I obtained: 
21H=84° 19’ Red rays, hence 2 E=159° 1’ 
82° 59’ Blue rays, hence 2 E=156/ 58’ in air. 

The indices of refraction of the oil employed were 1:465 for the 
red rays, and 1:479 for the blue rays. As my small plates were 
not cut absolutely normal to the bisectrix, these measurements 
are sufficiently near those published im my paper to enable us 
to indentify the species, especially as the position of the plane 
of the axes, and the character of the dispersion is the same in 
both cases.” 

These important observations, in connection with the memoir 
by Professor Des Cloizeaux, before alluded to, demonstrate con- 
clusively that the optical and crystallographic characters of the 

* Annales des Mines, 5th Series, vol. ii, p. 339. 

* These faces were cleavage planes.-—(G. J. B.) 

* This want of brilliancy on the broad cleavage plane was unquestionably due to 
the film of zincite before alluded to—(e. J. ») 

" From a letter from Professor Des Cloizeaux, dated Paris, Feb. 19th, 1863. 
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mine them to be members of the feldspar group. The mineral 
that I found at Stirling exhibited a beautiful and vivid green 
phosphorescence when struck with a hammer in a darkened room. 
The broad cleavage surface is striated with fine parallel lines. 
Analyses made by Messrs. Peter Collier and Arnold Hague under 
my direction in this Laboratory gave the following composition. 
No. 1, brown variety, analyzed by P. Collier. No. 2, red va- 
riety, analyzed by A. Hague. 


i Oxygen. 2. Oxygen. 

Silica, 80°55 16:29 81°73 16°92 
Manganous oxyd, 52°32 11°79 ) 47°62 10°73 } 
Ferrous oxyd, 1:52 0°34 | 0°23 0°05 | 
Magnesia, 7-73 3°09 + 16°84 14°03 5°61 +1748 
Lime, 1°60 0°45 | 0°54 0°15 | 
Zine oxyd, 5°93 117 J 4°77 0°94 J 
Ignition, 0:28 035 

9993 99°27 G=287 


? 


Both minerals were associated with zincite, disseminated in the 
same manner as in the original tephroite, and the oxyd of zinc 
given in the analyses is undoubtedly due to this impurity. Des 
Cloizeaux has also published analyses of two specimens of this 
mineral, in both of which zincite was present as a mechanical 


impurity. ‘These analyses, made by Deville* and Damour,’ gave 
the following results: 

Si Mn Fe Mg Ca Zn Ign. 

28:37 59°31 16 2°16 0°39 758 = 99°97 Deville. 
29°95 86°43 1:96 18°60 — 11°61 1°71=10026 Damour. 


Excluding the oxyd of zinc in my analysis, and in those by 
Collier, Hague, Deville aud Damour, we have— 


Si Mn Fe Mg Ca Ign. 

1. 80°27 65°77 1:09 1:39 1°04 0°37= 9993 Brush. 
Oxygen, 16°14 14°82 0°24 0°56 0:30 

30°70 6417 284 234 042 ——= 99°97 Deville. 
Oxygen, 16°37 14:46 0°52 0°94 012 

3. 32°48 55°62 161 8-22 0°30= 99°93 Collier. 
Oxygen, 17°3° 2°53 0°36 3°29 0°48 

4. 33 50 02 0°24 14-74 0°57 037—= 99°27 Hague. 
Oxygen, 17°78 11°27 0°05 590 0-16 

5. 33°88 41:20 2°22 21:03 —- 1:93==100°26 Damour. 
Oxygen, 17°80 9°28 0°49 8:41 


The ratio of the oxygen of the silica to that of the bases in 
No. 1, is 16°14: 15°92. No. 2, 16:37: 16:04. No. 8, 17:32: 16°66. 
No. 4, 17°78: 17°38. No.5, 17:80: 18°18; in each, almost ex- 
actly 1:1, giving the formula (Mn, Mg)*Si, with only a small por- 
tion of the manganese and magnesia replaced by iron and lime. 

In Damour’s analysis the magnesia, manganese and silica 
have the oxygen ratio 1: 1:2 corresponding with the formula 
Mg*Si+Mn°Si or (4Mg+4Mn)°Si, while in the variety analyzed by 


Des Cloizeaux, Manuel de Mineralogie, i, 38 ® Ann. des Mines, loc. cit. 
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Hague, the ratio is neal 1:2:8, giving the formula Mg3Si 
or (4M M The s imens a yzed by Deville 
and miyself, as \ those investigated by Thomson and Ram- 
melsberg, are ve! pure Musi, so that we have here repre- 
sented three dist vi es of tephroite, e: giving a simple 
ratio and formu ‘| replace! t of manganese by magnesia, 
as shown by th \ ts, is exceeding teresting, in view 
of the fact, that both « solite and tepbroite crystallize in the 
trimetric form. wi the varie- 
ties of tephroit Mpared th 1 f chrysolite: for 
besides the indet mor} XT Ol magnesia and 
iron in the various nes, we | in @ fe an example of 
a magnesian « solite, and in fe an iron magnesian 
chrysolite, (Fe? Si+M is lmost pure iron- 
chrysolite. ‘I'l ses of 1 oite, ven, seem to de- 
monstrate that the variet tl far « | have no oxyd 
of zine in chemical though the mineral is inti- 
mately associated wit yt] and 

New Haven, Oct. 1st, 1 


Art. VIII.—Crystail wie Exa f the Acid Tartrates of 
Cres i af COOKE, Jr. 

1. Bitartrat ( 14, HO, CsO,C.H,0, ..—This salt forms 
transparent and ess cryst bel to the trimetric 
system, which I it elt . ied or a le ft-handed 
hemihedris: cial relat cul from the angles 


Zand Y of tl ! tal oct lron al 


The observed planes were 


The values obtained for the angles are as follows. Those 
asterisked were t the : 3 given in the sec- 
ond column. A sed by N Dana, X indicates the 
angle between two } 3s of t indament ctahedron over 
the macrodiago edge, Y t an r the brachydiagonal 
edge, and Z the ai ver l 
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Observed Calculated. 
+1 on +1 over vertex, 81° 30’* 
+1 on +1 over i, 51° 10* 
+1 on —1 over brachy.-edge, 128° 58! 128° 
+1 on —1 over macro.-edge, 102° 58! 103° 
+lon I] 139° 15! 139° 15/ 
+lon wt 115° 35! 115° 35/ 
Ion I over %, 69° 22! 69° 30/ 
lion 1% over vertex, 118° 4 


These angles were measured on three different crystals similar 
to fig. 1 ,and excepting for the angles between 
the prismatic planes, the values closely agreed 
on all. The planes +1 were very perfect and 
the angles between them agreed to a min- 
ute. ‘The planes —1 were not so perfect, but 
the angles which they formed are accurate as 
given above within a few minutes. The planes 
42 and ¢@ were strongly striated parallel to the 
vertical axis and the angles made by them 
with other planes could not be measured with 
any accuracy when the intersection edge was 
parallel to the direction of the striation. The 
same was also true of the angles made by 
the planes I, under the same circumstances, 
although no striation was visible and the re- 
flected image was frequently well defined. 
When, however, the intersection-edge was at 
right angles or greatly inclined to the striz, the 
angles could be measured within a few minutes, and were found 
to be very constant. The planes 17 on all the crystals examined 
were very impe rfect and gener: lly only 3 rudimentary. 

The crystals of the bitartrate of cxesia cleave with great readi- 
ness parallel to the plane 77, with less readiness, but still easily, 
parallel to 77, giving in each case brilliant planes of cleavage at 
right angles to iter other. No evidence of cleavage parallel to 
the basal section could be detected, the crystals when broken 
or split in this direction always giving a conchoidal fracture. 

Among the crystals of this salt kindly submitted to our ex- 
amination by Mr. Allen, two very different types of forms were 

easily distinguished, which, as we are informed, were the result 
of wholly different crystallizations. In fig. 1 we have both the 
positive and negative sphenoids (which form together the funda- 
mental octahedron), the planes of the first being distinguished 
from those of the last only by being uniformly much more de- 
veloped and having a greater brilliancy. In another variety of 
this same type of forms, represented by fig. 2, we have only the 
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No other probable parameters of these planes would even ap- 
satisfy these values. ‘The crystals represented by 

fig. 8 differ materially from those represented by fig. 4, and were 
obt: ined by a different crystallization. All of the first have the 
planes 4-1, which could not be detected on those of the last. On 
three separate crystals of the form fig. 8, the angle +1 on I meas- 
ured 189° 15’, the same as on the cry mb of the first type. 

It is evident, then, from this examination that the bitartrate 
of cesia forms two different types of crystals, which present 
respectively a right-handed and left-handed hemihedrism. Hither 
of these hemihedral forms may appear without the other, as in 
figs. 2 and 4, or they may be united on the same crystal, as in 
fig. 3. It would be interesting to examine in this connection the 
optical properties of the salt, but we had not sufficient material 
for the purpose. The crystals were all proved by spectroscopic 
examination to be pure bitartrate of czesia, with the exception of 
those like fig. 2, which, as already stated, contained a small 
amount of rubidium. Nothing is known in regard to the condi- 
tions of the crystallization, which would to any degree explain 
the formation of the two different types of forms. The most 
obvious hypothesis is that they are connected in some way with 
the two opposite modifications of tartaric acid; but there is no 
evidence that any other than the ordinary variety of tartaric 
acid was used in the preparation of the salt. 

Bitartrate of Rubidia, HO, RbO, C,H,O,,.—This salt re- 
sembles very closely the last, with which it is isomorphous. The 
crystals examined were all similar in character, ab out 5 milli- 
meters long by 2 millimeters wide, and very perfect. They 
belong to the trimetric system and have the axial relations, 

a: 6: c=0°695 : 1 : 0°726 

The p lanes‘observed, with the exception of —1, are represented 

on fig. 5. They are the same as on the last, with the exception 


of the negative sphenoid —43. Of this no trace 
could be discovered. The planes —1, moreover, 
were at best very small and generally wholly 
absent. The angles measured or calculated are 
as follows: 


5. 


X=1038° Y=126° 43! Z=99° 34’ 

Measured, _ Calculated. 
+1 on +1 over vertex, 80° nil 
+1 on +1 over i, 53° 17/* 
+1 on +1 over ii, 76° 14! 76° 20! 
+1 on I, 139° 47! 139° 47’ 

I on I over @," 71° 33 71° 56! 


110° 26/ 
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Four different crystals were measured, and the angles on all 
closely agreed with the exception of the angles between the pris- 
matic planes. To these the same remarks apply as to those of 
the crystals of the bitartrate of cesia. As is shown by the fig- 
ure, the planes 17 are more largely developed on the crystals of 
the rubidium than those of the cesium salt, and in this as well as 
in the other figures, we have endeavored to preserve as nearly 
as possible t! eneral habitus of the crystals, as well as the 
relative dimensions of their planes. 

The cleavage of the crystals of the bitartrate of rubidia is 
in all respects similar to that of the czesium salt, and the same is 
true of the crystals formed by an isomorphous mixture of the 
two substances. Moreover, the planes 2? and 7 are similarly 
striated on both. 

8. Bitartrate o/ ssa. 'e add for the sake of comparison 
the elements of the crystalline form of the ordinary bitartrate of 
potassa as determined by Schabus (‘‘ Rammelsberg’s Krystallo- 
graphische Chemie,” page 804). His results, reduced to the system 
of notation used in this article, are 

7372 31:0°7115, 
X = 100° 20/, = 125° 46/, Z= 103° 38’, 

For the most part, the same planes occur as on the crystals 
above described, bu planes of the brachydome are more nu- 


merous and m developed. Moreover, the planes 7 instead 
of being striat ‘ally, as on these crystals, are striated 
horizontally, and corresponding to this striation the most perfect 
cleavage is parallel 1 e basal section. Cleavages can also be 


obtained par: t and 72, but they are Jess perfect, the last 


being the most difficult he three. It will be remembered 
that the crystals of the bitartrates of cwesia and rubidia could 
not be cleaved parallel the horizontal section, and hence, 
although the d nsions of the form are not widely different, 
the difference of structure is so great that the potash salt can 
hardly be regarded as isomorphous with the other two. 

The crystals described in this article were prepared, in the 
Sheffield Laboratory of Yale College, by Mr. O. D. Alien, from 
the Hebron lepidolite, and we are indebted to his kindness for 
submitting them to our examination. They have an additional 
interest from the fact that in his hands they have furnished the 
means of separating perfectly the two new metals, and of deter- 
mining with great accuracy the chemical equivalent of caesium. 


Cambridge, November 25th, 1868. 
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Art. IX.—Geographical Notices. No. XIX. 


SPEKE AND GRANT'S EXPLORATION OF THE SOURCES OF 
THE NILE. 


THE great event of the year 1862, in geographical exploration, 
has been the reported discovery of the sources of the Nile by 
the perseverance and boldness of two English officers, Capt. 
J. H. Speke, and his associate Capt. J. A. Grant. 

A telegraphic despatch from Alexandria to London brought, 
in May, the brief announcement, “ The Nile is settled ;” shortly 
afterward the journal of the travellers was communicated to the 
Royal Geographical Society, and finally, on the 17th of June 
last, the explorers themselves arrived at Southampton. A 
meeting of the Society just mentioned, under whose auspices the 
expedition had been sent out, was immediately called, and in it 
Capt. Speke made a statement full of interesting particulars in 
regard to the route he had followed and the discoveries he had 
made, 

Those of our readers who have followed the progress of 
African exploration will remember that in 1858, Capt. Speke 
(then travelling in company with Capt. Burton) discovered the 
head of a great, fresh-water lake lying close on 8° south lat., 
and at an elevation of about 4000 feet above the sea line, which 
he at once conjectured, from its size and position, as well as from 
all which the natives told him of its extent, to be a principal 
source of the river Nile. This lake was called by the natives 
Nyanza, a term signifying Water, Lake, Pond, or River, to which 
the English discoverer added the name of his sovereign, christen- 
ing it Victoria Nyanza. Being prevented at that time from put- 
ting his conjecture to the proof, Capt. Speke returned to England, 
and with the patronage of the London Geographical Society and 
the British Government, went forth in 1860, on a new expedition, 
having for his chief object the determination of this specific 
question. Reaching the coast of East Africa about the first of 
October, 1860, Messrs. Speke and Grant made their way to the 
southern point of the Nyanza, and thence going northward they 
traced one of the principal affluents of the Nile from its source in 
the lake to its union with the great river itself. This result has 
been heralded everywhere, in general terms, but having received 
Capt. Speke’s own Report of the journey we prefer to place its 
details on record here.’ Their sagacity, perseverance, bravery 
and success elicit universal commendation. We understand that 
a volume may be expected from the explorers at an carly day, 
from the press of Wm. Blackwood, Edinburgh. 


' y. Proceedings Roy. Geog. Soc.; Lond., vii, 212-217. 
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that the lake re s greatest terrestrial supply of water, through 
the medium of the Kit River, which, in draining the aforesaid 


us waters of many minor lakes, 


as the Ak nyara I wi 1 Is the second of 
a chain including the Akenyara Ingezi and Karagimé; and the 
little Winandermere, which Ka vé lies below the capital on its 
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better with the natives than with the Arabs; for whilst the former 
regard all rivers flowing, as we do, from head to mouth, the Arab inva- 
riably says it runs from mouth to head. In a southerly direction the 
Uaganda boatmen go as far as the island of Ukerewé, which I saw on 
my first journey to Muanzae, the southern extremity of the lake; and to 
the eastward beyond the escape of the Nile, to the northeastern corner of 
Victoria Lake, where by a strait they gain access to another lake in quest 
of salt, possibly the Baringa of Dr. Krapf, which he, from information 
gained through the natives, called Salt Lake, most likely because there 
are salt islands on it, which reasoning I deduce from the fact that on my 
former expedition, when the Arabs first spoke to me of the Little Luta 
Nzigé, they described it as a salt-lake belonging to the great Nyanza; 
yet not belonging to it, when further pressed upon the subject. The 
Great Nyanza waters were purely fresh and sweet. They (the Arabs), 
like Dr. Krapf, merely narrated what they heard. As salt-islands were 
visited by the natives in search of that mineral, the surrounding waters 
naturally were considered salt by them, deprived as they were of its 
connecting links, which included the whole area of ground under con- 
sideration within the limits of the drainage system of the Nile. The 
Arabs, who, it is now very clear, had heard of everything in connexion 
with the science of physical geography, were enabled to connect what 
they had gleaned in detached fragments from it. Dr. Krapf further 
tells us of a river trending from the river Newey, by Mount Kenia, 
towards the Nile. If such is the case, it must be a feeder to the Baringa, 
whose waters pass off by the Asua river into the Nile, for the whole 
country immediately on the eastern side of the Victoria Nyanza is said 
by the Arabs, who have traversed it for ivory, to be covered with low 
rolling hills, intersected only by simple streaks and nullahs from this 
point in Muanza to the side streak, which is situated on the Equator, on 
the northern boundary of the Victoria Nyanza. Turning now again to 
Mashondé, and proceeding north along the boundary coast of Nyanza to 
the valley of Katonga, which, as situated on the quarter of the lake, is 
constantly in view, the land above the lake is beautiful, composed of low 
sandstone hills, streaked down by small streams—the effect of constant 
rains—grown all over by gigantic grass, except where the numerous vil- 
lagers have supplanted it by cultivation, or on the deltas, where mighty 
trees, tall and straight as the blue gums of Australia, usurp the right of 
vegetation. The bed of the Nyanza has shrank from its original dimen- 
sions, as we saw in the case of the Ujiji Lake; and the moorlands im- 
mediately surrounding are covered with a network of large rush-drains, 
with boggy bottoms, as many as one to every mile, even counting at one 
period a much fuller stream than at the present day, when the old bed 
was on the presert surface of the water, and its breadth was double that 
Which it now presents. The Mountains of the Moon are wearing down, 
and so is Africa. Crossing over the Equator altoge ther, the conformation 
of the land appeared much the same, but increase 2d in beauty; the drain- 
age system was found the opposite, clearly showing w here ir the north 
slope of Africa one stream, the Mweranga, of moderate dimensions, said 
to arise in the Lake, flowed north, and joined the Nile in the kingdom 
of Unyroro, where its name is changed to Thafa, Far on, another stream, 
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the Luajerri, followed its example; and then still further on from the cen- 
ter of the Lake Nyanza’s coast, issued the parent stream of the Nile, flowing 
over rocks of ig veous character 12 feet high, which the natives, and also 
some Arabs, designate by the simple name of “stones.” I have done my- 
self the honor to christen it the Ripon Falls, after his Lordship, who was 
the President of the Rov: rraphieal Society when the expedition 
was set on foot. Nov eeding wn the Nile from the Ripon Falls, 
the river first bisected the Istone hills which extend continuously into 
Usoga above the coast-line of the lake, and rushed along northward with 
mountain torrent beauty; and then, having passed these hills—of no 
great extent—it turt through long flat » like a lake than a river, 
where, in Unyroro, it was it sed he contribution of the Kaffu and 
the Luajerri, and continued in this nav le form to the Karuma Falls 
in Chopi, where again, the land d pping suddenly to the westward, we 
saw the river rushing along with boisterous violence, but could not fol- 
low it, owing to tl vhi ay upon the track. It was, indeed, a 
pity, for by common re] be 1t 60 miles from where we stood, the Little 
Luta Nzigé, whicl had taken 1uch trouble in tracing down its 
course from the Lunze Montes, wi ts salt islands in it, joined the Nile. 

The main river was né t th in the Madi country, due north of 
the Karuma Falls ere j il bore the unmistakable character of the 
Nile—long flats, y Is. he he ialf of the Madi was a flat, 
extending, we believe, he j tion of the Little Luta Nzigé; the 
northern, a rapid extending down to the na ble Nile, that is to say, 
the Nile which is WiIgable [ ire eth d ing the period of its 
flooding ; and here it is that the Asua river of which we have heard, drain- 
ing from the northeast corn f the Victoria Lake, joins; in a rainy sea- 
son an important feeder, en low, fordable. The first great affluent, 
which, indeed, is the only one worthy of remark on the left of the Nile, 
is the Bahr el Ghazal, he poi f confluence presents the appearance 
of a diminutive re at a sharp elbow of the Nile, and has hardly 
any visible stream of it vn, wh the great river winds round with a 
considerable velocity, carrying a ] é he palms with it. The 
second affluent in order of position, which, with all the others, is on the 
right of the Nile t 2k swirling with a considerable stream 
and graceful round into the parent Nile. Its magnitude and 
appearance is like that of a first-« , inferior to the Kitangulé 
River, although not ¢ nucn to eq In lume one-third of the Nile 
at its point of j tion. ti rable to a great distance south; but 
where it comes from, nobody knows. It cannot be called a mountain 
river, as we found it full of 1 floating on its surface as in the Nile, 
evidently showing that | e tru and the branch are subjected to 
the same alternations of voish flats and ils. The third is the 
Southern Sobat River, which was full and navigable. In breadth it is 
greater than the Giraffe River, but less in velocity; so that we may infer 
their perennial contents are much th ne, nfortunately, the North- 
ern Sobat was passed with: knowledge, which also being navigable, 
would make the Up) obat, that vy, the Sobat above the Delta, 
of far greater magnitud yan the Giraffe, unless, indeed, the three 
streams may be one river still furt outh, when in its combination the 
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comparison would have to be drawn with the Nile above it, which it 
would very nearly equal; for the Nile, with these additions, has scarcely 
doubled its importance, considered as it was seen from above entering the 
Bahr el Ghazal. The Blue River was long assumed to be the Nile only 
because its perennial powers were never tested. It appears to be a moun- 
tain-stream emanating in the country without the rainy zone, but subject 
to the influence of tropical rains and drouglits, at one time full, and empty 
at another, or so shallow as to be fordable. The suspicion, therefore, that 
it was the Nile, must of itself appear absurd; for its waters, during the 
dry seasons, would be absorbed long before they reached the sea. But 
apart from this feature of the volume of the Blue River, the Nile runs 
like a sluice in its wonted course; whilst the Blue River, conjoinivg with 
the Giraffe and Sobat, describes a graceful sweep. The Atbara, which is 
the last, is in all respects like the Blue Nile, only smaller. With one 
more remark I will conclude. In the height of the dry season in the 
White River, the Blue is freely navigated, owing to the great accessions 
of the Giraffe and Sobat Rivers, but below the Blue and Atbara Rivers to 
the sea, the sandbanks obstruct further passage.” 

UNGER’s ScIENTIFIC RESULTS OF A TOUR IN GREECE AND 
THE JONIAN ISLANDS.—From the recent work of Prof. Fr. 
Unger, we derive the following epitome of his observations. His 
brief tour (March 25-June 10, 1860) was confined chiefly to 
Euboea and the Jonian Islands, and the results are contributions 
to their Bot ny and Geology. He gives a catalogue of 594 


species of living pyt collected by him, four of which being 


new are described in ull, Biatora Ungeri, Neckera cephalonica, 
Neckera turgida, and Silene U; ngeri, and with them a new variety 
of Hvernia divaricata, Some fossil plants were found, especially 
at Kumi on the east coast of Eubcea, from which place he gives 
descriptions and engravings of 56 species of a remarkably ‘wide 
botanical range, belonging to no less than 41 genera and 29 
natural orders. The fresh-water deposit which is seen here and 
in the northern Sporades appears also near the gulf of Smyrna, 
and even as far to the southeast as the Cilician Mt. Taurus, 
Specimens from this last locality were examined by our author 
and described ten years ago. 

A geological and topographical chart of Corfu accompanies 
the work, showing the prevailing Cretaceous limestone (kreide- 
kalk) with Tertiary basins in the centre and in the south. The 
highest elevation is in the north, St. Salvator, 2900 feet. 

Several curious natural phenomena are discussed by Unger, 
as for instance, that at Argostoli on the west coast of Ceph: illenia, 
where the gulf waters flow inland through narrow channels 
disappearing under the rocks. The force of the water in one 
of them is sufficient to turn the wheel of a mill which has been 
in operation now thirty years. Where does the water go to? 
He supposes it to pass by subterranean channels to the salt and 
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striking manner the predominant slopes and elevations. Besides 
this, the marine currents, the lines of equal temperature, the 
zones of vegetation and other physical phenomena are indicated. 

While these maps are not deficient in details, one of their chief 
merits consists in the fact that what is minute and special is made 
subordinate to what is general and extensive. By a skillful 
mode of drawing, those features of a country which constitute 
its chief characteristics are brought prominently before the eye, 
while the minor features are less boldly presented. At a glance 
it is easy to recognize what mountain chains, table lands, or 
water courses distinguish one continent or region from another; 
while a more careful scrutiny will bring out some of the details of 
the structure. The object seems never to have been lost sight of, 
that in such general maps as these, the essential, the predominant, 
the characteristic, should be given in clear, bold, lines; while 
that which is secondary and unimportant should either be omit- 
ted altogether or delineated in a subordinate style. Consequently 
the maps are not encumbered with minutix. ‘They are eminently 
fitted for instruction in a class. Special topography can be ac- 
quired in hand-atlases, where an abundance of names is a merit 
rather than a superfluity ; but in the lecture and the recitation 
such details are confusing to the eye and embarrassing both to 
the pupil and the teacher. 

In addition to the exhibition of natural phenomena, the chief 
political divisions and the principal towns are also indicated on 
these maps, in a manner which does not obscure the physical 
features. ‘The lettering is also well managed. Names are sufhi- 
ciently frequent but are so printed as not to crowd the map, and 
indeed so as not to be read at the distance of a few feet. By 
devices of this kind, a great deal of detail is introduced without 
overrunning the map, and destroying the simplicity and clearness 
which are so important. 

We have seen completed of this series only the maps of South 
America and the United States, but we understand that others 
are ready for publication. (New York: C. Scribner, 1863.) 


Pror. WHITNEY ON THE HIGHEST MOUNTAINS OF THE 
Unirep States AND oF NortH AMeERICcA.—Prof. J. D. Whit- 
ney, Superintendent of the California Geological Survey, dis- 
cusses briefly in the California Proceedings, ii, 219, the question 
“which is the highest mountain in the United States and which 
in North America?” His conclusion is that Mz. Shasta, the 
height of which according to the barometrical measurements of 
the California Geological Survey, is 14,440 ft., probably overtops 
all other peaks within the limits of the United States. Mt. Hood, 
sometimes called the loftiest peak of the Cascade Range, is prob- 
ably not so high as Mts. Shasta, Rainier, or Adams, and by no 

Am. Jour. Sc1.—Seconp Series, VoL. XXXVII, No. 109.—Jan., 1864. 
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means entitled to the sup oa of the chain, although one of 
the highest points in it. Dr. Vansant’s trigon ometrical meas: 
urements in 1860 are reported to have given the height of Mt. 
Hood as 11,934 feet. 

Mt. St. Elias has generally been considered the highest 
mountain in North America on the authority of Malespina’s 
manuscripts, discovered by Humboldt in the archives of Mex: 
ico, which assign to it an elevation of 17,854 feet. The follow- 
ing circumstances, in the view of Prof. Whitney, justify us in 
believing that Malespina’s measurements were grossly incorrect. 

“Tn the first place,” he remarks, “ La Perouse measured this mountain 
in 1786-8, and made it only 12,661 feet high; again, on the English 
Hydrographical Charts, it is given at 14,970 feet. But, secondly, Van- 
couver, in his description of the mountain, says expressly that the snow 
line does not descend very far down its sides, which would be an absurdity, 
if it was really 17,000 feet high in a latitude of sixty degrees. It is 
probable that the height given by the British Charts, probably from 
Captain Denham’s measurement, is nearer the truth; and, if so, then 
St. Elias is nearly 3,000 feet lower than Popocatapetl, and also lower 
than several other points in Mexico, and Jower than Mt. Brown and Mt 
Hooker, in British Columbia, according to the usually adopted figures, 
viz: 16,000 and 16,750 feet. But, it ma) be said with truth, that these 
figures given by Douglas are of little value, and that they are considerably 
above the real heights, 

In regard to the height of the Mexican volcanoes, there is no uncer- 
tainty. They have been carefully measured by Sonntag, whose barom- 
etrical observations agree with the trigonometrical ones of Humboldt, 
made more than fifty years before. According to Sonntag, Popocatapetl 
is 17,783 feet in heieht, and must, therefore, be allowed the honor of 
standing at the head of the mountains of the North American continent.” 

Pror. J. D. WHITNEY’s SURVEY OF CALIFORNIA—PRO- 
POSED Maps.—The California Geological Survey is likely soon 
to give us much more precise information respecting the physical 
geography of that state than can now be obtained from all 
other sources. The following extract from a communication to 
the California Academy by Prof. J. D. Whitney, the State Geol: 
ogist, exhibits what has already been accomplished. 

“California is covered by a vast net-work of mountain ranges, sepa 

rated by comparatively narrow valleys, with the exception of those of the 
Sacramento and San Joaquin, par h ‘do not, together, cover more than 
one-fifteenth of the area of the e. The remaining fourteen-fifteenths 
may be called mountainous, as the vain include but a small portion of 
its surface. Into this mountainous region no accurate surveys have ever 
been carried; even the General Land Office work stops at the base of the 
mountains. A few ranch lines have been run among the moderately 
elevated portions of the Coast Ranges; but, as a general thing, the genu- 
ine Mexican grants were limited to the plains, 


} 


Survey of California—Proposed Maps. 83 


Without considerable topographical work in connection with the 
geological survey we should, then, be entirely unable to carry on our 
geological work with any pretense to accuracy, as we could neither locate 
our observations nor make our descriptions of the country intelligible. 
The authority for doing something for the increase of the geographical 
knowledge of the State is found in the clause of the act authorizing the 
survey, which requires “ proper maps” to accompany the reports. 

What has been done, up to the present time, in this department may 
be briefly recapitulated as follows: 

A series of maps, forty-nine in number, has been compiled by Mr. 
Hoffman from the original documents at the United States Surveyor- 
General’s Office ; the scale of these is half an inch to the mile. They 
contain a compilation of nearly all that is known at that office in regard 
to the geography of the State. The maps, as thus blocked out, have 
been used by us in the field, by filling in the topography wherever our 
route has laid. 

The maps which have been or are now being prepared for publica- 
tion are : 

Ist. A map of the vicinity of the Bay of San Francisco, on a scale of 
half an inch to the mile, four feet by three; it extends from near Santa 
Cruz on the south to Napa on the north, and from the Pacific to Corral 
Hollow, east and west. The area of land which it covers is 4,248 square 
miles, which is just twice that of the State of Delaware, and only lacks 
two hundred square miles of equalling that of Connecticut. As near as 
can be ascertained, it contains one third of the population of the State, 
and has about thirty inhabitants to the square mile—the average density 
of the population of California being but little over two to the square 
mile. This map, on which all the details of the topography are given, 
as minutely as the scale allows, is nearly completed, and will be soon 
ready for the engraver. 

2d. A detailed map, on a scale of two inches to the mile, of the 
vicinity of Mount Diablo; this is about two and one-half by three feet 
in dimensions, and includes the most important coal mining district yet 
known to exist in the State. The map can be made ready for the en- 
graver in a few days. 

3d. A map of the Coast Ranges, from the Bay of Monterey south to 
Santa Barbara. It is about three feet by two and one-half in dimensions, 
is on a scale of six miles to the inch and embraces about 16,000 square 
miles of territory. To complete it will require about another year’s work 
in the field with two sub-parties. 

4th. Map of the Washoe silver-mining region—three and one-half by 
two and one-half feet in dimensions, on a scale of two inches to the mile 
—and extending over all the important mining ground of the district. 
This map is from an accurate trignometrical survey by V. Wackenreuder ; 
it is nearly completed. 

5th. Map of the Comstock Lode, on a scale of four hundred feet to 
the inch, completed. 

6th. Map of the central portion of the Sierra Nevada; scale not yet 
determined on. Extensive surveys have been made by Mr. Wackenreuder 
for this part of the work, and these will be continued during the present 
season, 
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Of the above mentioned maps, Nos. 1 and 2 will accompany the first 
volume of the Report. Nos. 4, 5, and probably 6, the second volume. 

It is intended, if the survey is carried to completion, to construct a 
final map of the State on a scale of six miles to the inch, in nine sheets, 
each about three feet square. 

In addition to the regular topographical work, an extensive series of 
barometrical observation has been made, for the determination of altitudes, 
some two hundred and fifty important points having been ascended and 
measured. The most interesting operation in this department was the 
determination of the height of Mount Shasta, which, by an elaborate 
series of observations, we found to be 14,440 feet above the sea level, 
This is the first of the lofty voleanic peaks of the Sierra Nevada which 
has been accurately measured. 

In the department of geology proper, our explorations have extended 
over portions of forty of the forty-six counties into which the State is 
divided ; and when it is remembered that the average size of a county is 
equal to half that of the State of Massachusetts, (California having just 
twenty-four times the area of that State,) some idea of the magnitude of 
our work may be obtained. ‘The chain of the Sierra Nevada may be 
parallelized with that of the Alps for extent and average elevation; 
while the Coast Ranges are nearly as extensive as the Appalachian chain 
of mountains. 

We have obtained a pretty clear idea of the general structure of the 
Coast Ranges from Los Angeles to Clear Lake; the vicinity of the Bay 
of San Francisco has been worked out in considerable detail, including 
all of San Francisco, San Mateo, Santa Clara, Alameda, Contra Costa, and 
Marin Counties, with portions of Santa Cruz, Solano, Napa, and Sonoma, 
Considerable field-work has been done in the Sierra Nevada, chiefly in 
the lower portion of the range between Mariposa and Shasta Counties. 
Our observations have also been extended to the Washoe Region, and we 
have received considerable collections of fossils from the Humboldt Min- 
ing District, (known by this name on the Pacific Coast, but designated 
on Warren’s Map as the “ West Humboldt River Range,” and in longi- 
tude 118°) by which we have been able to fix the age of the formations 
in that region.” 


RECENT AUSTRALIAN EXPLORATIONS.—Some months have 
passed since we have made reference in these pages to the im- 
portant researches which have been making to discover the 
physical structure and natural characteristics of the interior of 
Australia. From the Lond. Geog. Soc. Proceedings (iii, 82), to 
which we are indebted for so much information that illustrates 
the progress of British enterprise, we draw the following ex- 
tracts. 

“1, Explorations from Adelaide across the Continent of Australia ; 
by J. McDovatt Srvart.—This expedition proceeded along the pre 
vious route until they reached the point attained by Mr. Stuart in 1861, 
from which he was obliged to retire in consequence of the inability of 
his small party to penetrate further. 
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The dense scrub that had in 1861 formed an insurmountable barrier 
was penetrated after six weeks’ incessant labor, and the other side was 
reached in safety and without loss. 

On getting into clear country again and taking observations, they 
found themselves in lat. 16° 40’. Ten miles further on, or lat. 16° 30’, 
they struck on a large river, apparently a branch of the Roper River, 
which they followed down until its confluence with the main stream, 
known as the Roper River. They found that it took its source in some 
rocky and hilly land, through which they crossed several creeks running 
in a northeast direction, until they reached the table-land in lat. 13° 50/ 
and in long. 132° 30’. They crossed this table-land and came upon a 
large river with a strong current, running through well-grassed country, 
admirably adapted for grazing and agricultural purposes. The river ran 
in a northwest direction, and the party followed its course for a consid- 
erable distance, until in lat. 12° 50/ and long. 131° 40’ it changed to 
due north. On this course they travelled for about 30 miles, and then 
struck due east for about 10 to 15 miles; after which due north to the 
seaport in Van Diemen Gulf, which was reached on the 24th of July, 
1862; and on the following day they planted their flag on the beach 
amid great cheering from the party. 

The point on the coast reached was a promontory marked on the 
Admiralty Charts as being 30 miles east of Cape Hotham. 

The river, which they followed, ran about 40 miles parallel with a 
river marked on the map as the Adelaide, the difference in the longitude 
being only from 6 to 12 miles. Stuart passed through much good 
country, well fitted for agricultural and pastoral purposes, Leichhardt 
had previously seen this tract, and noticed it in terms not less favorable. 
Even in the scrub water seems to have been found in sufficient quanti- 
ties to satisfy the wants of all the party, including the horses, obviating 
any necessity for carrying a supply from camp to camp beyond New- 
castle Water. 

They were not nearly so fortunate on the return route, being more 
than two whole days before they obtained a necessary supply—the only 
occasion on which they were inconvenienced by its want. 

Their provisions held out till the latter part of their journey, when 
they were compelled to sacrifice three of their horses for food. 

Mr. Stuart met M’Kinlay at the Kapanda Station; and at the Adelaide 
Station Mr. Howitt’s party were among the first to welcome him home 
after his laborious but successful mission. 

2. Exploration of the Interior of Australia ; by Mr. Lanpssoroven. 
—Mr. Landsborough, who had previously (Proceedings, vol. vii, p. 5) 
explored southwesterly for 300 miles, started from the Gulf of Carpen- 
taria on the 10th February, 1862, following the Leichhardt for some 
distance, and turning off near the falls in a direction E.S.E. over a grassy 
country. This terminated in some picturesque hills, among which it 
Was thought that a sheep establishment would be well placed. Beyond 
the hills there was more wood and less pasture. The Flinders was 
crossed on the 19th, followed for some time, and finally left on the 1st 
March in lat. 20° 3. Near Mounts Little and Brown the river is deep, 
snd seems perennial, The country is probably thinly inhabited, as the 
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first native was seen on Ist March. The rains in this month were heavy, 
and rendered the ground soft and difficult. The pasture continued 
good, with sufficient wood for fuel; but the country would not bear a 
great amount of live stock, and both water-tanks and annual grass 
sowing would be necessary. While still on the Flinders a blue range 
of mountains was visible, and named Branston Range; another moun- 
tain was named after Frederick Walker. On the 22nd March the party 
encamped on the Jardine Creek, an affluent of the river which they 
had followed so long. On the 26th, while tracing out the neighboring 
creeks, draytracks were seen, probably those of persons who have 
occupied Bowen Down, a district discovered two years previously by 
Mr. R. Buchannan. On the 29th the party reached Landsborough 
Creek, leading to Thomson River, where Landsborough came upon an 
old camp of his own. About lat. 22° 58! they also fell in with some 
fine looking natives, who said that they had seen an exploring party, 
but no camels, Further on the natives possessed some iron tomahawks, 
which they said they got from another tribe on the river to the south- 
ward. Continuing their course in a S.S.W. direction, and partly under 
the guidance of natives, some of whom, howevs i. seemed disposed to 
be hostile, the party on the 15th April reached a creek which they 
named Dunsmore, and which led them on the 17th to Cooper River. 
The country passed through and explored during the next four weeks 
in the neighborhood of the same river was generally of an indifferent 
character, and towards the east the horses on more than one occasion 
suffered from want of water. Marks on many of the trees showed that 
it had been visited. On the 2lst of May they reached the station 
of a settler on the Warigo River; and thence passed by Bumaranah 
on the Darling on the 2nd of June, to Menindie and Melbourne by the 
usual route. 

3. Hzplorations in the Interior of Australia by the Burke Relief 
Expedition, under Mr. J. M’Kixtay.—The South Australian Burke 
Relief Expedition was originally organized with the view of ascertain- 
ing the fate of, and affording relief to, that portion of the Burke expe- 
dition which perished upon Cooper Creek, after achieving the task so 
unsuccessfully undertaken by previous explorers. It left the South 
Australian capital on the 14th of August, 1861, and reached the con- 
fines of the settled districts on the 26th of the following month. On 
the 27th of September the party, consisting of nine whites and two 
natives, with twenty-four horses, four camels, twelve bullocks, one hun- 
dred sheep, and dog, crossed Lake Torrens, and fairly commenced their 
arduous task. Though not at that period occupied, the country to the 
north of Lake Torrens had been visited by many of the settlers upon 
the southern margin; and one of them undertook to guide the party 
to the first of a series of fresh water lakes, about fifty miles in advance. 
It took several days to reach Lake Hope, as the heat of the weather 
completely knocked up the bullocks; but by the aid of the camels the 
expedition was extricated. During the stay of the party at the lake 
district, an excursion was undertaken with the view of ascertaining the 
truth of a report that some whites were living upon a raft in one of the 
creeks in the vicinity. On the banks of the creek were marks of a 
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European encampment; the dung of camels proving that it must have 
been one of Burke’s, while en route to or from the Gulf to Cooper 
Creek. The remains of one of the party, since ascertained to be Gray, 
and showing traces of a violent death, were found slightly covered with 
earth and boughs; and at a little distance two holes very like graves. 
A subsequent visit to Cooper Creck left but little doubt about the fate 
of Burke. 

In the course of December the main camp moved to a double lake, 
called Appocaldradille. From this point a scout was undertaken to 
both north and east without finding water for 50 miles. The party 
consequently moved on to a deep creck, called Appanbara, where, how- 
ever, they endured much suffering from heat and bad water. After 
the first rains in February, it was thought practicable to traverse the 
stony desert. For some days the route lay along a creek called ‘ Cari- 
duro’ (probably Eyre Creek of Captain Sturt), where several traces of 
Burke’s party were found. At this period of the journey the main 
difficulties were due to the floods, which rise very rapidly, and render 
the whole country a sea either of water or of treacherous mud. Forced 
by the flood to continue a northeast direction, over an undulating stony 
country, the expedition came at length to vast grassy plains, bounded 
by volcanic hills, among which were obtained some of the most striking 
views on the journey. On the 7th of May the party reached the gorge 
through which the Leichhardt flowed towards the Gulf. On the 20th 
the camp nearest the sea was made, at a point where the tide rose 8 or 
9 feet, and where sea anemones floated past in large numbers. On the 
21st the expedition commenced its return vid Port Dennison; and on 
the 2nd of August, after great fatigues and the loss of most of the cattle, 
the first station in the settled districts was reached.” 


Dr. LIVINGSTONE’S RECENT EXPLORATION OF THE NIASSA 
LakE.—The following synopsis of a recent communication from 
Dr. Livingstone respecting his explorations of one of the Lakes 
in Southern Central Africa, is taken from the London Geograph- 
ical Society. (Proceedings, vii, 18.) 

“ Exploration of the Niassa Lake; by Dr. Livinestone and his 
Party.—After establishing the members of the University Mission in the 
neighborhood of Mount Zumbo, Dr. Livingstone proceeded with his party 
to explore the Lake Niassa. They carried a four-oared boat in three 
weeks past Murchison’s Cataracts, which extend through 35 miles of lat- 
itude, and launched her on the upper waters of the Shiré. They entered 
the lake on September 2, accompanied by a score of natives, and explored 
its western coast for 200 miles, travelling until they were compelled to 
return from waut of food, due to the recent extermination of the northern 
coast tribes by savage warfare. Part of the expedition went on foot and 
part in the boat: the latter were never able to cross the lake or venture 
far from shore, owing to the suddenness and extraordinary violence of 
the storms. They ascertained its breadth by rough triangulation, when- 
ever the haziness of the air allowed the opposite shore to be seen, but no 
certain knowledge was obtained in regard to its northern extremity. The 
lake has something of the boot shape of Italy: it is narrowest at the 
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ankle, where it is 20 miles, and broadens gradually to 50 or 60 miles. 
Its western shore presents a succession of sandy bays, each divided from 
its neighbor by a bold headland, with detached rocks extending some dis- 
tance out to sea. Much of the land adjacent to the lake is low and 
occasionally marshy: it is tenanted by water-fowl and some elephants, 
Eight or ten miles from the shore are ranges of high and well-wooded 
granite hills, nearly parallel to its course, and presenting in several places 
a magnificent succession of distances. The intervening plane narrows 
towards the north; where Dr. Livingstone turned, it disappears altogether. 
The depth of the lake is readily to be traced by the changing color of 
its surface. A belt of bright green water fringes the shore, and varies in 
breadth from a few yards to several miles; beyond this is the deep blue 
water of the body of the lake. A sounding-line of 200 fathoms was 
found insufficient to reach the bottom one mile from shore. The tem- 
perature of the water is 72° Fahrenheit; its rise in the rainy season is 
3 feet. Five affluents were seen on its western coast, of inconsiderable 
size: their united volume was far inferior to that of the waters of the 
Shiré. 

Natives, of essentially one tribe and language, throng the southern 
portion of the lake. Their v illage s are so close together as frequently to 
form a continuous line of habitations. They are hard-working fisher- 
men and good cultivators of the land: they were reasonably civil to Dr. 
Livingstone’s party, and exacted no dues for the right of transit. The 
slave-trade is unfortunately active. An Arab had built a “dhow” (boat) 
on the lake, in the latitude of Ibo, for the purpose of ferrying slaves 
across. Dr. Livingstone’s present endeavor is to transport a steamer to 
the Niassa for the purpose of checking this traffic as far as may be prac 
ticable, and also with the obj. ct of further exploration.” 

EXPLORATION OF THE RIVER VERMEJO, IN THE ARGENTINE 
CONFEDERATION—Mr. Porter C. Buiss.—The Argentine Con- 
federation lately sent an expedition up the Vermejo River, one 
of the principal branches of the River Parana, to examine its 
capacity for navigation and the advantages of the districts 
which it drains, for commercial enterprise. Connected with 
the party was a young scholar from New England, Mr. Porter 
C. Bliss, who was especially charged with inquiries relative to 
the Indians upon the route. For such investigations he was 
unusually fitted, having long paid particular attention to the 
characteristics of the aborigines of the Continent. A corres 
pondent of the New York Daily Times, writing from Buenos 
Ayres, Sept. 28, 1863, reports that Mr. Bliss has returned to 
that city with an abundance of new and important information 


in respect to the region which he has visited. Among the 
subjects to which his attention seems to have been directed, is 
the adaptation of the country to immigrants, for whom it pre 


sents many attractions. It is suggested as a favorable home for 
the freedmen of the South. From our personal acquaintance 
with Mr. Bliss, we shall look with interest for a full and authen- 
tic statement of his observations, 
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Art. X.—Review of Holbrook’s Ichthyology of South Carolina.’ 


TuIs volume is for the most part a second edition, the first 
having been published in the year 1855, but suspended with the 
issue of the tenth number. The plates, stones, and original 
drawings for the work having been subsequently destroyed by 
the fire which consumed the Artists’ Buildings in Philadel- 
phia, the government of South Carolina interposed and assumed 
the cost of its reproduction. ‘The delay in the publication of 
the work has, however, enabled” Dr. Holbrook “to give more 
accurate and highly iinished plates and to correct some errors of 
the letter press. As but few numbers of the work were dis- 
tributed previous to the destruction of the original plates,.... 
and the present edition is so much improved,” the author “ de- 
cided to recall the former numbers and to replace them by those of 
the new edition, without expense to the present holders.” It is 
to be regretted that the new edition was not more freely opened 
to the patronage of the public, and to obviate the inconvenience 
to naturalists caused by the restriction of its circulation, the pres- 
ent notice is given. 

In the second edition, the generic and specific descriptions are 
in most cases entirely the same as those of the first, the principal 
deviations occurring in the family called Ichthelidae. The plates 
are also arranged in the same manner, the only exception relating 
to XXIII and xxiv which had the numbers reversed in the 
first, and the interposition of an additional plate between XxvI 
and XXviI which last in the present is consequently called 
xxvill. The figures themselves are mostly new and are as a 
rule superior to those of the original edition; the worst are the 
ones illustrating the scales of the Sparoid fishes and another 
intended to represent the preoperculum of ‘‘ Homoprion lanceola- 
tus.” Dr. Holbrook, adopting the fashion introduced in this 
country of figuring three scales of each species, has caused to 
be thus represented those of the Sparoids, but none give an idea 
of the type of structure peculiar to the representatives of that 
family and so characteristic of it. When the scales are so espe- 
cially figured, we might at least reasonably expect a close ap- 
proximation to correctness, and when it is not found, and it thus 
becomes apparent that the author himself has not paid special 
regard to them, we may well ask why the time and space given 
to these figures could not have been more advantageously be- 
stowed in illustrating some more important characters. By 
what strange optical delusion a preoperculum, like that repre- 
sented in the enlarged view of that bone in Homoprion lanceola- 

‘Ichthyology of South Carolina, Vol. I. By Jonny Epwarps Horsroox, M_D., 
é&., Charieston, S.C. Published by Russell & Jones, 1860. 

Am. Jour. Sc1.—Seconp SeRIEs, XX XVII, No. 109.—Jan., 1864. 
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tus, could have been imagined by the artist, it is difficult to conjec- 
tare. With these remarks, however, spe “ial criticism may end, 
for although some of the other figures might be much improved, 
most are tolerably accurate. 

With regard to the nomenclature of the species, little need be 
said. The names which will probably be for the most part 
adopted are given below; those specially interested in the sub- 
ject are referred to the discussions in the Proceedings of the 
Academy of Natural Sciences of Philadelphia, &. Dr. Hol- 
brook has been frequently unfortunate in the application to his 
fishes of former names, especially in the cases of the synonymy 
of his Caranx hippos and Homoprion xanthurus. The Scomber 
hippos L., identified with the first, belongs to a different genus, 
as does also the WS. chrysos of Mitchill Under Homoprion xan- 
thurus, the spe “fic character is based on an extract from Cuvier & 
Valenciennes’ description and radial formula of Leiostomus xan- 
thurus, while the body of the description and the figure apply to 
Bairdiella argyroleuca—the Corvina argyroleuca C. & V.—a species 
of a different subfamily. If Dr. Holbrook had been correct in his 
application of Lacépéde’s name Leiostomus xanthurus, he would 
have been subject to the charge of a perversion of that author's 
generic name, but by a happy error, he has correctly retained 
it in its true sense. 

On the other hand, some former names, concerning whose ap 
plication there is no reasonable room for doubt, have not been 
at all accepted; such are the Linnzan Labrus auritus and Gas 
terosteus Carolinus. The former was evidently proposed for the 
species called by Holbrook, Ichthelis rubricauc la—the Pomotis 
rubricauda of Storer, well characterized in the terse Linnean 
phrase “opercula apice membranaceo, elongato, obtuso, nigro,” 
and even rendered more certain as to its application by the 
doubtful reference to Catesby ’s figure of Pomotis aureus. It is 
howe aver due to Dr. Holbrook to state that it appeared to him 

“certain that the specif fic name auritus was not applied to the 
“ Pomotis vulgaris,” and that Linnzus’s desc ription might “ pos: 
sibly apply to” either P. rubricauda or P. incisor. P robably none 
familiar with the subject will hesitate to retain the Linnean 
name instead of rubricauda. — Gasterosteus Carolinus was 4 
evidently intended for Holbrook’s Bothrolaemus pompanus, not- 
withstanding this author's to the contrary.* ‘The latter 
species, it may be here remarked, has served at different stages 
of development, as the type of three genera, and Holbrook’s 
Bothrolaemus is founded simply on very old individuals of Tra- 
chynotus in which the teeth had fallen out. 

As Dr. Holbrook has not uniformly adopted a systematic ar- 

? Labrus auritus Zinn. Syst. Nat., ed. xii, vol. i, p. 475, 
> See Proc, Acad. Nat. Sciences, Philad., 1862, p. 489. 
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rangement, but has scattered some species in places where they 
do not belong, the species given under a family name cannot be 
considered as members of that family, even in the author’s opin- 
ion, and many of those have been referred to their proper ones 
in foot notes to the text. Labrax, Grystes, Serranus, Diplectrum, 
Rhypticus and Centropristes are not Ichthelidew, but Percide ; 
Pagrus and Serranus nigritus not Scizenide, but severally Sparoid 
and Percoid; and finally Zrachinotus and Hemulon are not 
Scopelinidz, but respectively members of the Scombroid and 
Scizenoid families as understood by Dr. Holbrook. 

With regard to the systematic arrangement thus corrected, it 

may be remarked that it is not an exposition of the views now 

revalent concerning the limits of the families. All the Scom- 
bridae of Holbrook are Carangoids, except Cybium, Elacate, Echeneis 
and perhaps Zemnodon, members of as many different families. 
Ephippus scarcely belongs to the same family as Chetodon and 
its allies; Hamulon and Pristipoma are rather Sparoids than 
Scienoids, and at least do not belong to the latter family. 
Lobotes is the type of a peculiar one, and finally Saurus is the 
representative of another. 

The most important modification in the arrangement is un- 
doubtedly the foundation of the family Ichthelidae for the recep- 
tion of the North American fresh water Percoids of Cuvier with 
six branchiostegal rays. Adopting the family of Percidae with 
the boundaries established for it by Sir John Richardson, he has 
considered that the Theraponidae of that author taken from it 
should be itself subdivided, and the family of Ichthelidae is 
therefore proposed for some of its constituents. The only 
positive character of the family mentioned by Holbrook which 
would remove it from the typical Percoids is the presence of 
only six branchiostegal rays.‘ As such, if strictly adhered to, 
would necessitate the expulsion from the latter of Dulés (auriga) 
Percilia, &c., and their transference to the Ichthelidae, the char- 
acter is not the true one, and is of very secondary importance 
. The group of genera embraced under Ichthelidae is 


in itself. 
however so natural, and its representatives so well distinguished 
from the true Percoids by their physiognomy, that it is probable 
that the family itself isa natural one; it has indeed more resem- 
blance to the Cichloids, and its species hold the same place in 
North America that those fishes do in the Southern Continent 
and in Africa. Like them, the Ichthelide construct a rude nest, 
guard their young and are the most characteristic Acanthop- 
terygian types of their respective regions. Their arrangement 
of colors and the variation in the number of anal spines are 
analogous, and their forms simulate each other. That form is 

* Dr. Holbrook gives to Grystes in the new edition, “branchiostegal rays seven” 


instead of “ branchial rays six” as formerly, but in a note adds that “sometimes 
there are but six rays.” 
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distinguished by the equal development of, and the correspon- 
dence of, the regions of the body above and below the axis, 
while in the Percoids an 1ers, th regions are obliquely 
opposed. It is therefore probable that future investigation will 
place the family on a firm basis. The family itself is composed 
of two very distinct types which must be regarded as subfami- 
lies; the LEPOMIN# distinguished by > very much greater 
development of the ‘sal than the anal fin, their termination 
at the same vertical behind, a the equality of their respective 
soft portions; the Et TRARCHIN®, in which the dorsal and 
anal fins are nearly or quite equal and obliquely opposed, so that 
the end of the ana considerably behind the vertical from that 
of the dorsal ; th« t portion of the anal is longest. These two 
subfamilies embrace a nu r of genera; Dr. Holbrook has ad- 
mitted “ Pomotis, Ichthelis, is, Ambloplites, Calliurus [Ag.}*, 
&c., taf., Cen } l ‘he otis cheetodon Bd.., P. 
obesus, Grd., Centra s ponotis, Bd., Ambloplites interruptus Gd., 
and Pomosxis inthus Ag., are types of as many additional 
genera; that t ea Dy £o chcetodon May be called MEso- 
GONISTIUS on account of the peculiar angulation at the dorsal 
spine; P. obesus (n. gz ENNEACANTHUS) is distinguished by the 
nine spines of t dorsal fin; Centrarchus pomotis (ACANTHAR- 
CHUs), by the elliptical form, cycl: ‘rales and convex caudal; 
the Ambloplit h een already separated under the 
TES; finally, Pomoxis hexacanthus, (HYPER- 
on account of the more oblique 
mouth, less produced snout, and the presence of seven or eight 
dorsal spines. Of these genera, Centrarchus Ag., Hypertstius 
Gill, and Pomozis Raf., belong to the subfamily Eucentrarchina, 
while all the others are Lepomine.'‘ 

While we have been thus obliged to dissent from Dr. Hol- 
brook in many of his conclusions, we would at the same time 
indicate our appreciation of his great zeal in the cause of science, 
and his laborious and pains-taking endeavors to perfect his 
work. When, indeed, we recall that after having had engraved 
many years ago at least eight plates representing twice that num- 
ber of species for a work on Southern Fishes of the Atlantic slope; 
after having published at least one part of a ‘Southern Ichthyolo- 
gy” with fresh plates in 1847, he suppressed both and issued in 
1855 under another title the work now reviewed, and that he 

® Gill (type Calliurus melanops Grd.).—Calliurus Raf.=Grystes 
Cuv.=Micropterus Li 

* A synopsis of the family of Ichthelidx, or Centrarchoids, will be hereafter pub- 
lished in the Proceedings of the Academy of Philadelphia. There the synonymy 
of the genera, so much complicated by the mischievous Rafinesque, will be also dis- 
cussed and a rectifi n of the nomenclature attempted 

7 «Southern Ic or a Description of the Fishes inhabiting the waters of 
South Carolina, G 1 and Florida.” New York lon, Wiley & Putnam, 
1847. I have seen only one number of this (II), including pages 1 to 32 and plates 
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finally withdrew as much as possible that last publication from cir- 
culation and issued a new edition of it with so slight modifica- 
tions in 1860,—we cannot withhold the praise of the most con- 
scientious desire on his part for perfection, and the wish that the 
first volume of the final work shall be followed by others. | It is 
however, doubtful whether the enterprising little state at whose 
expense the last edition of that first volume was published will 
feel able soon to continue its encouragement of the abstract 
sciences, and we may therefore probably hope in vain for the 
completion of the work. The following list of the species de- 
scribed under Holbrookian names, with references to the pages 
of the second edition, first edition, plates and figures of second 
edition, and names known to us, will therefore be useful. For 
the family relations of several of the species, the reader is 
referred to the remarks on a previous page. ‘The list is rendered 
almost necessary by the impossibility of the recall of the first 
edition which has already been referred to in so many works 
and by the great difficulty if not impossibility of obtaining copies 
of the second edition. 


Family Percide. 
Perca flavescens, 

Family Ichthelide. 
Pomotis vulgaris, 6 , (Pomotis) aureus. 
Ichthelis incisor,’ 13 , Lepomis incisor. 

rubricauda,?* 10 , Lepomis auritus. 
Centrarchus irideus, 15 Eucentrarchus (irideus), 
Labrax Americanus, Morone Americana. 

“ lineatus, 17 Roccus lineatus. 

Grystes salmoides, 25 Micropterus salmoides, 
Serranus erythrogaster, 29 (Epinephelus) erythrogas- 
Diplectrum fasciculare, 32 ; [ ter. 
Pomoxis hexacanthus, 36 Vv Hyperistius caroliniensis, 
Rhypticus maculatus, .39 Promicropterus maculatus. 
Centropristis atrarius, 42 , Centropristis atrarius, 
trifurca, 47 Triloburus trifurcus, 
Family Sparide. 
Sargus ovis, 51 Sargus probatocephalus. 
Lagodon rhomboides, 59 56 
Family Scombride. 
Temnodon saltator, 64 62 1x, 2, Pomatomus saltatrix. 
Cybium maculatum, 68 66 1, Apodontis maculatus, 
Ito IV, illustrating Umbrina alburnus (I, 1) U. littoralis (10, I, 2) Micropogon 
undulatus, (12, II, 2) Corvina ocellata (17, II, 1) Leiostomus obliquus (21, III, 1) 
Lobotes Surinamensis (25, III, 2) Elacate canada (30, IV, 1) Ephippus gigas (IV, 2). 
It is announced on the cover of the second part that “No. t camehng the Ana- 
tomical portidn of the Work will be published with No. VI, and in the “ Notice” to 
the first‘edition of the Work reviewed, it is affirmed that “two numbers were pub- 
lished under another title in 1845.” The number noticed is, however, the only one 
With which we are acquainted. 
* Pomotis incisor, 1st ed. ? Pomotis rubricauda, 1st ed. 
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Seriola Carolinensi 72 70 x, 2, Halatractus Carolincensis, 
1, Halatractus zonatus, 
1, Chloroscombrus chloris, 
Bothrolemus pampanus, , Trachynotus Carolinus, 
Caranx defensor, , (sup.) Carangus chrysos, 
| ) Paratractus pisquetos, 
Ip.) Carangops falcatus 
( f.)° Carangus fallax, 
Elacate canada 97 , 2,’ Elacate niger. 
Echeneis vitt . Echeneis albicauda. 
Family Squamipi1 
Ephippus gig l 10 v, 2, Parephippus gigas. 
f faber. 
Family Sciznida 
Pogonius cro! 

Tas 
Hemulon 
Otolithus regalis, 12 127 xvi, 1, Cy noscion regalis. 

t] 132 2, thalassinus, 
nothus, 
Carolinensis. 
Umbrina alburnus, 37 36 , 1,° Menticirrus alburnus. 

littors littoralis. 
Micropogon un 
Corvina ocellata, 5 14$ 2, Scizenops ocellatus. 
Larimus fasciatus 

Pristipoma fulvomacu 156 2, Orthopristis fulvomacu- 
latum, 5 latus.*? 
Leiostomus obliquus, 16: I p.=1) 
Homoprion xanthurus, uf. =2"*) Bairdiella argyroleuca. 
at , Stellifer lanceolatus. 
Lobotes Sur 
Pagrus argyrops 
Serranus nigritus, vi 7 2, (Epinephelus) nigritus. 
Family Elopide. 
Elops saurus, 
Family Scopelinide. 
Saurus fceetens, , Synodus foetens. 
Trachinotus 
Hemulon quadrilineatum, 
Family Esocida 
Esox aflinis, 
Esox Ravenelii, 
T. GILL. 


5 cheneis lineata, 1st ed. 


Seriola cosmopolita, 1st ed 
6 st 


Upper fig., 1 
Fig. 1, 
Fig 2 


E 
ed Lower fig., 1st ed 
F 


ig. 2, Ist ed 

y Fig. 1, lst ed. 
1 Hemulon fulvomaculatus, lst ed 3 Pl. XXIV, 1st ed. 
13 Fic, inf 2, lst ed * Fig. sup.=1, 1st ed. 
Pl. XXIII, ist Not in Ist ed. 
7 Plate XXVII 
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Art. XI.—U. S. Coast Survey Reports for the years 1861 and 1862. 


THESE volumes embrace the history of progress of the im- 
portant public work to which they relate, for the two years 
following the first of November, 1860. It is gratifying to ob- 
serve that neither political troubles nor civil war have had the 
effect to arrest an undertaking no less interesting to science than 
valuable in its bearing upon the material prosperity of the 
country. In the first of the years above referred to, indeed, the 
plan of operations was laid out without reference to any probable 
interruption from unforeseen causes; and in the midst of the 
agitations which disturbed the public mind during the fall and 
winter of 1860-61, the operations of the survey went on upon 
the southern coast, from Virginia to Texas, without disturbance. 
The usual amount of work for the season had been accomplished 
by most of the parties before their proceedings were suspended 
in consequence either of actual or of threatened violence. Op- 
erations upon the northern coast were of course undisturbed, 
but the distribution of labor was somewhat modified during the 
summer of 1861, in consequence of the state of things in the 
vicinity of Chesapeake Bay. 

During the second of the years to which these reports relate, 
the services rendered by the officers of the survey upon the 
coast and rivers of the insurgent states, though not directed so 
entirely as before to the systematic prosecution of the general 
plan of the survey, have been probably of more immediate value 
to the government than if they had been so. They have recov- 
ered to the use of our naval expeditions, and of our blockading 
squadrons, the channels and sailing lines which had been lost 
through the careful removal by the insurgents of all the buoys, 
beacons and other artificial indications by which they had been 
distinguished; they have sounded out new channels among the 
islands occupied by our forces on the southern coast, and in the 
sounds and inlets of the same region; and they have explored 
the changes which had taken place in channels previously known, 
and ascertained their magnitude and extent. In this way they 
have contributed very materially to the security of our navy and 
to the efficiency of the blockade. In some cases they have more 
directly aided in the success of the expeditions with which they 
have been connected, by surveys preliminary to the planning of 
an attack; as at Fort Jackson, where the positions of the mortar 
vessels and their distances from the fort were determined by 
means of a triangulation carried on directly in sight of the 
enemy; or as, in the interior, they have in many instances 
secured topographical information of the greatest value, by opera- 
tions sometimes conducted immediately under fire. 
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In the mean time, upon all that large portion of the coast 
which the rebel not reac - affect, the survey has 
steadily advanced without any m dification of its plan, though 
with an activity newhi duced in consequence of the redue- 
tion of the appropriations for this work since the commencement 
of the war. ‘ai duction has been considerable when com: 
pared with the total of the appropriations themselves—amount- 
ing to from twenty to forty per cent—but in absolute amount it 
is so inconsiderable as to excite a doubt as to the wisdom of the 
policy which has su sted it. Itis certain that the coast survey 
is worth to the country very greatly more than itscost. There can 
be no sort of doubt that it has already indirectly paid for what 
has been expended upon it, a hundred times over. Nor can 
there be any greater doubt that its value grows with every stride 
of progress it makes toward completion. While, therefore, the 
government is engaged in the prosecution of naval an 1d military 
operations of such magnit its average daily « »xpenditure 
exceeds by four or five times the total annual cost of this survey, 
and while the survey has proved itself to be one of the most 
efficient instra imentalities contrib to the success of those 
operations, the insignificant saving secured by this curtailment 
would seem, in view of an enlightened economy, to be of very 
questionable advantage. Indeed had there never been any sur- 
vey of the southern coast before the war began, it may safely be 
said that an efficient blockade of t urgent states could never 
have been maintained at all. 

Leaving these matters, however, to those to whom they belong, 
we will proceed to state, briefly, the results of the operations of 
the survey up to the year 1862. ‘The area covered by the trian- 
gulation at that time amounted to upwards of fifty-four thousand 
square miles, within al sxtent OL sixty-two thousand square 
miles embrac: 1 by tl ‘econnoissance. ‘The extent of coast 
devel oped amounted more tha r thousand five hundred 

lengtl twenty-three thousand 
1ts determined amounted 
to nine thousand wo. 

Eighty-five station: been occupied for longitude deter- 
minations, one hundred and twenty-four for latitude, and eighty- 
four for azimuths. The topography embraced an area of seven- 
teen thousand square miles, on a general coast line of four 
thousand miles, and a shore line, measuring the sinuosities, of 
over forty-two thousand miles 

The hydrography vered an estimated area of forty -s1X 
thousand miles. One hundred and ninety-six thousand miles had 
been run in sounding, six million three hundred and ninety-eight 
thousand soundings had n made, and more than eight thousand 
four hundred spec 
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Of manuscript maps and charts, two thousand one hundred 
and eighty-one had been constructed; and of engraved maps 
charts and sketches, there had been produced four hundred and 
ninety-three, 

The triangulation extends from Passamaquoddy Bay on the 
northeast boundary of the United States, to Matanzas inlet on 
the east coast of Florida below St. Augustine, with a single 
interruption of about sixty miles on the coast of South Carolina. 
From Cape Florida it extends over all the line of the Keys to 
the Tortugas. It embraces also some portion of the western 
coast of the peninsula. From St. Marks it is continuous through 
St. George’s Sound; it embraces Pensacola harbor, the Perdido 
entrance, Mobile Bay, Mississippi Sound, Lake Borgne and Lake 
Ponchartrain as far as New Orleans. A branch triangulation 
extends also through Isle au Breton Sound to the mouth of the 
Mississippi river. West of the delta it covers most of the coast 
of Louisiana and Texas. 

On the Pacific coast, the survey has been less connected; 
but it embraces all the principal harbors, headlands and an- 
chorages. 

The triangulation is on many portions of the coast considera- 
bly in advance of the topography and hydrography. ‘This is 
particularly the case in Maine, in the Gulf of Mexico and on the 
northwest coast. Upon the Maine and Pacific coasts the work 
is being actively advanced. Energetic reconnoissances have 
also been made in the Gulf, between Mobile and New Orleans, 
since the outbreaking of the war. 

One of the most important of the surveys made during the 
year 1862, was that of the Potomac river from near its mouth 
up to Georgetown. Connected with this may also be mentioned 
important topographical surveys of the country around Wash- 
ington. 

The survey of the Florida reefs was also energetically pursued 
during the same period. 

The hydrographic operations of this year of which the results 
have probably been most immediately valuable, are those upon 
the coast of North and South Carolina and of Georgia. Hatteras 
Inlet, Oregon Inlet, the Neuse river to a point above Newbern, 
and the Harbor of Beaufort with its entrance, were surveyed or 
Tesurveyed so soon as the progress of naval and military opera- 
tions had opened the way, to the great subsequent advantage of 
our commanders. 

In like manner, on the coast of South Carolina, Georgia and 
Florida, similar operations were carried on after the occupation 
of Port Royal. Stono inlet and river, Folly and Kiawah rivers, 
and North Edisto river, were resurveyed and sounded out, the 
channels being found in some of them to be entirely changed. 

Am. Jour. 8c1.—Seconp Series, VoL. XXXVII, No. 109.—Jan., 1864. 
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Parts of St. Helena Sound, Port Royal Sound, Calibogue Sound, 
Tybee Roads, Wassaw Sound, St. Simon’s Sound, and the bar 
of Fernandina, were also resurveyed, and the shore lines of many 
of the islands and rivers were traced. All these operations were 
of essential importance to the success of the national arms upon 
that coast. 

We find in these reports also the usual annual lists of devel- 
opments and discoveries made he progress of the survey, 
Some of these c t in the detec yf rocks and shoals pre- 
viously unknown, lying in frequented waters, and others in 
bringing to light new and more favorable channels by which 
the approaches to h: are improved or the Cifficulties of 
navigation diminished. Not less important than these are the 
discoveries of chan duced by the shifting of sands, intro- 
ducing dangers which did not previously exist, and rendering it 
necessary to alte: ly the sailing lines which navigators have 
been accuston to follow. The total number of these develop: 
ments embraced in thi neral list appended to the latest report, 
amounts to no | than two hundred and sixteen. Besides the 
direct benefit commerce and the national prosperity which 
flow naturally from the sitive information gathered by the 
coast survey, there are some indirect advantages attending its 
operations, wh 1 are especially Important to the interests of 
science. Of these we find illustrations in the reports before us, 
in the contributions embraced in the appendices, on the subjects 
of longitude, Terrestrial Magnetism, the Solar Spots, and the 
expansibility of mets 2] The papers on Longitude are by 
Prof. Peirce, 1 give the results of his computations from the 
observations of the Pleiades for the recent period during which 
the moon’s path lay across that group. 5 me of these obserya- 
tions were made both in this country and in Europe, and serve 
to determine the errors of the tables, and thus to give additional 
value to those which were made nly in this country. They 
will also serve to fix he relative longitudes of the places of 
observation, to correct the plac f the stars, and finally to 
determine the moou’s semi-diame ter, and “the necessity of hav- 
ing regard to th rotuberances of the moon in the complete 
solution of the prob! 

The articles on iwnetism embrace the continuation of the 
discussion of the Girard College observations, and that of the 
magnetic surv‘ f the State of Pennsylvania and portions of 
the adjoining state made by Prof. Bache 1840 and 1841, and 
of a partial resurvey of the same region nineteen years later by 
Assistant Charles A. Schott. Besides these, there is presented 
the regular biennial publication of results found at twenty-two 
stations occupied by coast survey parties, for the magnetic 
declination, dip and intensity. 
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A very interesting part of the discussion of the Girard College 
observations is that which shows the influence of the moon on 
. the magnetic horizontal force. In the lunar day there is a dis- 
tinct magnetic tide having two ebbs and flows. The times of 
maxima are two hours, and of minima seven and a half hours, 
after the culminations. The influence of the relative positions 
of the sun and moon on the horizontal magnetic force, though 
small, is perceptible; and the same is true of the moon’s declina- 
tion changes. When the moon is in perigee, the horizontal 
magnetic force is diminished, when in apogee, it is increased. 

The readers of this Journal are already familiar with many of 
the subjects here named, through the valuable abstracts of them 
presented in former volumes, from the pen of the distinguished 
head of the Survey. 

One of the appendices of the report for 1862 contains an 
abstract of the experiments made for determining the amount 
and law of expansion by heat of the standard rod used in base 
measurement, with the results arrived at. These experiments 
were made by Assistant J. KE. Hilgard, assisted by Mr. W. L. 
Nicholson. The apparatus employed was one of remarkable 
delicacy, constructed by Mr. Jos. Saxton, furnishing results which 
will be examined with great interest. 

In terminating this brief notice we cannot but express the 
hope that the experience of the last two years may have the 
effect to draw the attention of our public men to the importance 
of extending over the entire surface of the country a survey 
having the accuracy of that which has been attended with so 
obvious and great advantages on the coast. One of the most 
serious of the difficulties which our military commanders have 
had to contend with in the field, has been their extremely imper- 
fect knowledge of the topographical features of the country in 
which they were obliged to operate. Much of the delay and 
uncertainty which have attended our military operations, have 
been owing to the time expended in the endeavor to acquire 
this much needed information, and in the doubtful character of 
a great deal of it after it has been presumably obtained. Had 
we, at the beginning of this war, been in possession of a topo- 
graphical survey of the country, like the trigonometrical survey 
of France, or the ordnance survey of Great Britain, it is by no 
means improbable that there might have been already saved, in 
the increased celerity and certainty of our operations, a much 
larger amount to the treasury of the country, than the whole 
survey itself could have cost. This is one of those lessons 
which governments only learn from experience. Let us hope 
that our present costly experience may not have been thrown 
away. 
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ArT, XIT.— Proceedings of Learned Societies. 


Roya! Society Anniversary.—The President's Address was delivered by 
Major General Sasixe on Monday, Nov. 5—as follows. 


Wuen I had last the honor of addressing you at the anniversary 
meeting in 1862, I acquainted you that a communication had been 
received by your President an yuncil from the Duke of Newcastle, 
her Majesty’s principal Secretary of State for the Colonies, requesting 
the opinion of the Roy: ty on the scientific importance of the 
results to be expected 1 n the tablishment of a telescope of great 
optical power at Melbourne, i olony of Victoria, for the observa- 
tion of the nebule : nultiple stars of the Southern Hemisphere, 
The communication was founded on a di spatch from Sir Henry Barkly, 
K.C.B., Governor of ' ria, soliciting on his own part and on that of 
the visitors of th bourne Ubst rvatory, the opinion of the Royal 
Society on this subject, also on t nost suitable construction of 
the telescope, bot! ly ting, its probable 
cost, and the tin U1 I . mpletion. t had happened that 
in 1853 the Royal Societ ritish Association had united in an 
earnest representatio1 ajesty’ overn the scientific 
importance of establishing in some convenient locality in her Majesty's 
dominions, from whence ut n nebulie an ultiple stars could 
be observed, a ti optical power; and in a prepa- 
ratory correspondence, ich was printed at the time, and in which the 


‘ 


rinci yal eTsSONnS Il ( n such researche s had partici vated, the best 
| 


the moun 


form of telescope, it: obab!] st, and all particulars relating to it, 
‘ us concurred in by 


had been largely discussed, 
the two principal scientific bodies of the United Kingdom was not 


successful in securing the »bject; but the correspondence then 


The representation th 


printed was still fitted to suppl eat sasure In 1862 the informa- 
tion on which the Presiden d Council ¢ ground their reply. The 
discussion in 1853 had terminated in the appointment of a committee, 
consisting of the Ex osse, Dr. Robinson, and Messrs. Lassell and 
Warren de la Rue, superintend the tion of the telescope, in 
the event of the recommendati f the tw cieties being favorably 
received. But, as it was possib at the opinions previously entertained 


might have been in some degree modified by subsequent consideration 
or by more recent x perience, the corresp: nce with those centlemen 
was reopened, and their repli ave for a second correspondence, 
which, like the first, has been inted fi tl information of those 
Fellows of the Society who take a spec ial inte t in the subject. Avail- 
ing themselves of these valuable communications, the President and 
Council replied to the Colonial Office by a repo ated December 18, 
1862. They have been since informed that copies of the report and of 


the correspondence have been sent to Melbourne for the information of 


the gentlemen with whom the proposition originate: 
It is quite possible that the thoughtful di sions embodied in the 
J 


i 
correspondence referred t ivy be found to have a prospective value not 
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limited to the occasion which has given rise to them. The considera- 
tions which apply to a telescope for the observation of the southern 
nebule at Melbourne are no less applicable to one which might be estab- 
lished on a site from whence a great part of the southern nebulz could 
also be observed (as well as those of our own hemisphere), but enjoying 
the immense advantage conferred by elevation into the higher and less 
dense strata of the atmosphere. Such sites are to be found in the Nil- 
giris at elevations of several thousand feet, combining also convenient 
accessibility and proximity to the resources of civilized life. It may be 
hoped that at some not distant day the subject will receive the consid- 
eration which it deserves from those who are entrusted with the govern- 
ment of that now integral part of the British empire. 

Having learnt that a series of pendulum experiments at the principal 
stations of the Great Russian Are were in contemplation, I availed 
myself of an opportunity of informing M. Savitsch, by whom the opera- 
tions were to be conducted, that the invariable pendulums which had 
been employed in the English experiments were now in the possession of 
the Royal Society, and, being unemployed, would, I was persuaded, be 
most readily lent by the Society on an application to that effect being 
made. The constants of these instruments, including the coefficient in 
the reduction to a vacuum, having been most carefully determined, they 
were ready, with the clocks and stands belonging to them, for immediate 
use, and would have the further advantage that experiments made with 
them in Russia would be at once brought into direct connexion with the 
British series, extending from 79° 50/ N. to 62° 56/S. latitude. The 
communication was most courteously received and replied to.’ It ap- 
peared, however, that a detached invariable pendulum had been already 
ordered by the Russian Government from M. Repsold, of Hamburg, 
shorter than the English pendulums, for convenience in land transport, 
and with two knife-edges and two fixed lenses, symmetrically in size and 
shape, but one light and the other heavy, and so arranged that the times 
of vibration should be'the same on either knife-edge in air of the same 
temperature and density. M.Savitsch expressed his desire to bring this 
pendulum in the first instance to Kew, and to secure thereby the con- 
nexion of his own with the English series; and where also he would 
have the opportunity of testing the exactness of the correction for 
buoyancy by vibrating his pendulum on both its knife-edges in the 
vacuum apparatus which is now established at Kew. 

It is much to be desired that a similar series of pendulum experiments 
to those about to be undertaken in Russia should be made at the prin- 
cipal points of the Great Indian Arc; and the steps which are under- 
stood to be in progress in providing new instruments for the verification 
of the astronomical and geodesical operations of the Trigonometrical 
Survey of India, and to give them a still greater extension, would seem 
to present a most favorable opportunity for the combination of pendulum 
experiments. In such case the pendulums of the Royal Society might 
be made available with excellent effect. 

The large size of our printed volumes in the present year gives no 
unfavorable and, I think, no unfair idea of the present scientific activity 
of the Society, for I believe it may be safely said that our Council has 
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not been less vigilant and aw than heretofore in the selection of 
the papers to be printed. lthough much care has been give to keep- 
ing .the expenses of illustration within reasonable bounds, the cost of 


the Society’s publications has been this year un jusually high; yet I am 
glad to be able to state that our whole expenditure within the year has 
fallen within our income. ith your permission, I will briefly advert 
to a few of the subjects which have occupied the Society’s attention in 
the past year. 

The researches of Kirchhoff and Bunsen have rendered it in a high 
degree probable that we shall be able to obtain much insight into the 
chemical nature of the atmospheres of the brighter fixed stars by observ- 
ing the dark lines in their spectra, and comparing them with the bright 
lines in their spectra of elementary, and perhaps also of compound 
bodies, in the state of incandescent gas or vapor. The interest of such 
an inquiry is obvious; but the difficulties involved in it are very great. 
The quantity of light coming from even such a star as Sirius is so small 


that, without the use of a powerful telescope, the spectrum obtained 
would be too faint to bear ficient enlargement to show properly the 
fixed lines. The apparent diurnal motion of the stars causes much 
embarrassment, unless the instrument be mounted equatorially, and 
furnished with a clock movement. The control of the experiments on 
dge of chemistry, SO as 


1 


incandescent bodies requires a thorough know! 
to avoid being misled by impurities in the substances examined, and to 
be prepared to interpret decompositions or combinations which may 
take place under unusual circumstances, and which may be manifested 
only by their effects. Nor can the astronomical and physical parts of 
the inquiry be well dissociated, so as to be separately undertaken by 
different individuals; for the most elaborate drawings can hardly convey 
a faithful idea of the various aspects of the different dark and bright 
lines, which yet must be borne in mind in instituting a comparison in 
cases of apparent coincidence. It is istunate, therefore, that the inquiry 
has been taken up b o gentlemen working in concert. In a short 
paper read to the Society on the 26th of last February, and published 
in the Proceedin 78, Mr. Huggins and Dr, Mi ller have dese ribed and 
figured the spectra of three of the brighter stars, and this part of the 
inquiry will doubtless be continued. In a paper since presented to the 
Society, Mr. Huggins describes the means employed for practically 
determining with accuracy hers positions of any a lines which may 
be observed, with 1 reference to known points of the spectrum, and has 
given beautiful maps of the spectra of twenty Pea of the elementary 
bodies under the action of the inductive discharge, reserving others for 
a future communi ation, W he n the i quiry 1s completed, it is possible 
that we may obtain an amount of knowledge respecting the constitution 
of those distant heav« nly bodies of which we have at present little con- 
ception. 

Professor Tyndall has given us the fourth of a series of papers upon 
the relations of gases and vapors to radiant heat. In the course of 
these inquiries he has shown that the different aériform bodies, even 
though colorless, exert very different degrees of absorptive action on the 
rays of heat; and that certain portions of these heat-rays are more 
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owerfully absorbed than others, rays from objects at a low temperature 
ie more easily absorbed than those from objects at an elevated tem- 
perature. He has also proved that gases radiate as well as absorb; and, 
in conformity with what is known in the case of solids, that in gaseous 
media also there is equality in the powers of radiation and absorption. 
Bodies which exert an absorbent effect in the liquid form preserve it in 
the gaseous state. If further experiments should confirm Mr. Tyndall’s 
views upon the absorptive action of aqueous vapor upen radiant heat of 
low intensity, these results must materially modify some of the views 
hitherto held upon the meteorological relations of aqueous vapor. 

The Bakerian Lecture, by Mr. Sorby, is entitled by him ‘On the 
Direct Correlation of Mechanical and Chemical Forces.’ In this paper 
are embodied a series of observations upon the influence of pressure 
upon the solubility of salts, in which he has obtained results analogous 
to the change in the freezing point of liquids under pressure. He finds 
in cases where, as is usual, the volume of the water and the salt is less 
than the volume of the water and the salt separately, that the solubility 
is increased by pressure; but that, in cases where, as when salammoniac 
is dissolved in water, the bulk of the solution is greater than that of the 
water and salt taken separately, the solubility is lessened by a small but 
measurable amount. On the contrary, salts which expand in crystalli- 
ting from solution must, under pressure, overcome mechanical resistance 
in that change; and, as this resistance is opposed to the force of erys- 
tallization, the salt is rendered more soluble. The extent of the influ- 
ence of pressure, and the mechanical value of the force of crystalline 
polarity, were found to vary in different salts. Mr. Sorby also indicates 
the results of the action of salts upon certain carbonates under pressure, 
and purposes pursuing his researches upon chemical action under pres- 
sure. This paper may, therefore, be regarded as forming the first of a 
series upon a highly interesting and important branch of investigation, 
for which Mr. Sorby appears to be specially fitted, by combining the 
needful geological knowledge with the skill in manipulation required in 
the physical and chemical part of the inquiry. 

The examination of the bright lines in the spectra of electric dis- 
charges passing through various gases, and between electrodes of various 
metals, has of late years attracted very general attention. Each ele- 
mentary gas and each metal show certain well-marked characteristic 
lines, from the presence or absence of which it is commonly assumed 
that the presence or absence of the element in question may be 
inferred. But the question may fairly be asked, Has it been established 
that these lines depend so absolutely on chemical character that none 
af them can be common to two or more different bodies? Has it been 
ascertained that, while the chemical nature of the bodies remains un- 
changed, the lines never vary if the circumstances of mass, density, &c., 
are changed? What evidence have we that spectra are superposed, so 
that we observe the full sum of the spectra which the electrodes and 
the medium would produce separately ? 

To examine these and similar questions in the only unimpeachable 
way, that of actual experiment, formed the object of a long and labori- 
ous research by Dr. Robinson, the results of which are contained in a 
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perseverance ; and, with regard to the southern portion, the knowledge 
already acquired is considered to justify the expectation that the result 
of the second year’s exploration will be no less favorable. Should such 
be the case, it is anticipated that the necessary steps will be taken for 
carrying into execution the measurement of the arc itself. 

I may, perhaps, be permitted to allude for a moment to the peculiar 
interest with which I must naturally regard the proposed undertaking. 
The measurement of an arc of the meridian at Spitzbergen is an enter- 

rise which, nearly forty years ago, was a cherished project of my own, 

which I had planned the means of executing, and which I ardently 
desired to be permitted to carry out personally. I may well therefore 
feel a peculiar pleasure in now seeing it renewed under what I regard as 
yet more promising auspices :—whilst I cannot but be sensible of how 
little I could have anticipated that I should have had the opportunity, 
at this distance of time, and from this honorable chair, of congratulating 
the Swedish Government and Academy upon their undertaking, and 
of thanking Dr. Torell for having traced its origination to my early 
proposition. 

It is well remarked by Dr. Torell, that the triangulation, should it be 
proceeded with, will not be the only result of the years of scientific 
labor at Spitzbergen. There are, indeed, many important investigations 
for which the geographical circumstances would be eminently favorable. 
Two such may be specified, for which we may reasonably anticipate 
that full opportunity would be afforded, and for which the requisite 
instruments of precision are neither costly nor cumbersome. One is a 
more exact determination of the data on which our tables of astronomi- 
cal refraction are founded. The other is the employment of Cagnoli’s 
method for determining the figure of the earth by occultations of the 
fixed stars.’ This last would be tried under circumstances far more 
favorable than those contemplated by its original proposer—by reason 
of the high latitude of the northern observer—the greater number of 
stars in the moon’s path, now included in our catalogues, of which a 
special ephemeris might be made—and the much greater amount of 
concerted corresponding observations which might now be secured, 
The advantage peculiar to this mode of determination is, that it is ex- 
empt from the influence of local irregularities in the direction and force 
of gravity which embarrass the results of the measurements of degrees 
and of pendulum experiments. As a third and thoroughly distinct 
method of investigation, it seems at least well deserving of a trial. 

Swedish naturalists are not likely to undervalue the interest attaching 
to careful examinations of the constancy or variation of the elevation 
of land above the sea-level; and I may therefore venture to refer them 
toa paper in the Phil. Trans. for 1824 (Art. xvi), written from Spitz- 
bergen itself in July, 1823, containing the particulars of a barometrical 
and trigonometrical determination of the height (approximately 1644 
English feet) of the well-defined summit of a conspicuous hill in the 

* Antonio Cagnoli, “Nuovo e sicuro Mezzo per riconoscere la Figura della Terra.” 
Memorie della Societa Italiana, Verona, vol. vi, 1792. An English translation, 
With notes and an appendix, was printed for private circulation in 1819 by Mr. 
Francis Baily. 

Amu. Jour. Scr.—Seconp Series, Vou. XXXVII, No. 109.—Jan., 1864. 
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vicinity of Fairhaven. The barometrical comparison was repeated on 
several days, the barometer on the summit of the hill being stationary, 
and the obseryation of the two barometers strictly simultaneous, the 
stations being visible from each other by a telescope. The height as 
given by the two methods, barometrical and trig nometrical, was in 
excellent accord. The hill ’ be identified with certainty by the plan 
which accompanies the paper refi to: it is of easy access, and may 
be remeasured with diffi 

It will be remembered that a few y« » the attention of the Royal 
Society was called by the Foreig ffice to the circumstance of several 
glass bottles with closed necks having been found on the shores of the 
west coast of Nova Zembla, leading to a cx nject ire that they might afford 
some clue to the discovery of the missing ships of Sir John Franklin’s 
expedition. The inquiries instituted by the Royal Society traced the 
bottles in question to a recent manufacture in Norway, where they are 
used as floats to the fishing-nets employed on that coast. These floats, 
accidentally separated from the nets, had been carried by the stream-cur- 
rent which sets along the Norwegian coast round the the North Cape, 
and thus afforded evidence of the prolongation of the current of Nova 
Zembla. The Swedish expedition in the course of its summer exploration 
found on the northern coast of Spitzbergen several more of these bottle- 
floats, some of which even bore Norwegian marks and names, supplying 
evidence, of ynsiderable oe ographi il interest, of the extension of the 
Norwegian stream-current to Spitzbergen, either by a circuitous course 
past the shores of Nova Zembla, or by a more direct offshoot of which 
no previous knowledge existed. It is thus that step by step we improve 
our knowledge of the currents which convey the waters of the more 
temperate regions to the Polar seas, and produce effects which are trace 
able in many departments of physical geography. 

The application of gun-cotton to warlike purposes and engineering 
operations, and the recent improvements in its manufacture, have been 
the subject of a report prepared by a joint committee of the chemical and 
mechanical sections of the British Association, consisting chiefly of Fel- 
lows of the Royal So ty. The r po t was preset ted at the meeting in 
Newcastle in September last, and is now in the press. The committee 
had the advantage of personal communication with General von Lenk, 
of the Imperial Austrian artillery, the inventor of the system of prepara- 


tion and adaptation by which gun-cotton has been made practically 
available for warlike purposes in the Austrian service. On the invitation 
of the Committee, and with the very liberal permission of the Emperor of 
Austria, General von Lenk visited England for the purpose of thoroughly 
explaining his system ; and we have in the report of the Committee the 
information, thus gained directly from the fountain-head, of the results of 
his experience in the course of trials extending over many years; together 
with additional! invest gations by individual members of the Committee. 

The advantages which are claimed for gun-cotton over gun-powder for 
ordnance purposes and mining operations are so many and so important 
as to call imperatively for the fullest investigation. Such an inquiry, 
however, in its complete sense, is both beyond and beside the scope and 
purposes of a purely scientific body; and the British Association have 
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done well—-whilst reappointing the Committee to complete certain exper- 
iments which they had devised, with the view of clearing up some scien- 
tific points which are sti/l more or less obscure—in pressing on the 
attention of her Majesty’s Government the expediency of instituting 
under its own auspices a full and searching inquiry into the possible 
applications of gun-cotton in the public service. 

The absence of smoke, and the entire freedom from the fouling of the 
gun, are points of great moment in promoting the rapidity of fire 
and the accuracy of aim of guns employed in casemates or in the between- 
decks of ships of war; to these we must add the innocuous character of 
the products of combustion in comparison with those of gun-powder, and 
the far inferior heat imparted to the gun itself by repeated and rapid 
discharges. With equal projectile effects, the weight of the charge of 
gun-cotton is but one-third of that of gun-powder: the recoil is stated 
to be reduced in the proportion of 2 to 3, and the length of the gun itself 
to admit of a diminution of nearly one-third. These conclusions are 
based on the evidence of long and apparently very carefully conducted 
courses of experiment in the imperial factory in the neighborhood of 
Vienna. The results appear to be especially deserving the attention of 
those who are engaged in the important problems of facilitating the 
employment of guns of large calibre and of great projectile force in the 
broadsides of our line-of-battle ships, and in reducing, as far as may be 
possible, the dimensions of the ports. 

In the varied applications of explosive force in military or civil engin- 
eering, the details of many experiments which bear on this branch of the 
inquiry are stated in the report of the committee, and appear to be highly 
worthy of consideration and of further experiment. 

It cannot be said that the advantages now claimed for gun-cotton are 
altogether a novel subject of discussion in this country. When the 
material was first introduced by Schénbein in 1846, its distinctive quali- 
ties in comparison with gunpowder were recognized, although at that 
period they were far less well ascertained by experiment than they are at 
present. To the employment of gun-cotton as then known there was, 
however, a fatal drawback in its liability to spontaneous combustion. 
The elaborate experiments of General von Lenk have shown that this 
liability was due to imperfection in its preparation, and ceases altogether 
when suitable processes are adopted in its manufacture, Perfect gun- 
cotton is a definite chemical compound; and certain processes for the 
removal of all extraneous matter and of every trace of free acid are 
absolutely indispensable. But, when thus prepared, it appears to be no 
longer liable to spontaneous combustion: it can be transported from 
place to place with perfect security, or be stored for any length of time 
without danger of deterioration. It is not impaired by damp; and may 
be submerged without injury, its original qualities returning unchanged 
on its being dried in the open air and in ordinary temperatures. 

A scarcely less important point towards the utilization of gun-cotton, 
and the safety with which it may be employed in gunnery, is the power 
of modifying and regulating its explosive energy at pleasure, by means 
of variations in the mechanical structure of the cartridge, and in the 
relative size of the chamber in which it is fired. 
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The experiments made by the Austrian Artillery Commission, as well 
as those for blasting and mining, were conducted on a very large scale; 
with small arms the trials appear to have been comparatively few. 

There can be no hesitation in assenting to and accepting the concluding 
sentence of the Committee’s report. ‘The subject has neither chemically 
nor mechanically received that thorough investigation that it deserves, 
There remain many exact measures still to be made, and many important 
data to be obtained. The phenomena attending the explosion of both 
gun-cotton and gunpowder have to be investigated, both as to the tem- 
peratures generated in the act of explosion, and the nature of the com- 
pounds which result from them, under circumstances strictly analogous 
to those which occur in artillery practice.’ 

[ proceed to announce the awards which the Counc il has made of the 
Medals in the present year; and to state the grounds upon which these 
awards have been made 

The Copley Medal has been awar«: » the Rev. Adam Sedgwick, for 
his observations and discoveries in the Geok vy of the Paleozoiz Series 
of Rocks, and more especially for his determination of the characters of 
the Devonian System, by observations of the order and superposition of 
the Killas Rocks and their Fossils in Devonshire. 

Mr. Sedgwick was appointed Woodwardian Professor of Geology in 
the University of Cambridge in the year 1818, since which time, up toa 
recent period, comprising an interval of upwards of forty years, he has 
devoted himself to geological researches with an ability, a persistent zeal, 
and untiring perseverance, whieh place him amongst the foremost of those 
eminent men by whose genius, sagacity and labors the science of geology 
has attained its present high position. To duly appreciate his earlier 
work as a geological observer and reasaner, we must recall to recollection 
the comparative ignorance which prevailed forty or fifty years ago, to 
the dispersion of which his labors have so largely contributed. Geology 
was then beset by wild and untenable speculations on the one hand, 
whilst on the other even its most calm and rational theories were received 
by many with distrust or wi idicule, and by others with aversion, as 
likely to interfere with those convictions on which the best hopes of man 
repors. 

Under such circumstance: reology needed the support and open ad- 
vocacy of men who, by their intellect and acquirements, and by the re 
spect attached to their individ characters, their profession, or social 
position, might be able on the one hand to repress wild fancies, and on 
the other to rebut the unfounded assertions of those who opposed the 
discussion of scientific truth. Such a man was Professor Sedgwick, and 
such was the influence he exerted. It may be well to make this allusion 
on an occasion like the present, because it often happens, not unnaturally, 
that those who are most occupied with the questions of the day in an 
advancing science retain but an imperfect recollection of the obligations 
due to those who laid the first foundations of our subsequent knowledge. 

More than forty years have passed since Professor Sedgwick began 
those researches among the older rocks of England which it became the 
main purpose of his life to complete. In 1822 was begun that full and 
accurate survey of the Magnesian Limestone of the North of England 
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which to this day holds its high place in the estimation of geologists as 
the foundation of our knowledge of this important class of deposits, 
whether we regard their origin, form of deposition, peculiarities of struc- 
ture, or organic contents. 

Contemporaneously with this excellent work, he examined the whin 
sill of Upper Teesdale, showed its claims to be treated as a rock of fusion, 
and discussed the perplexed question of its origin. 

Advancing to one of the great problems which occupied his thoughts 
for many years, he combined in 1831 the observations of the older rocks 
of the Lake mountains which he had commenced in 1822, and added a 
special memoir on the great dislocations by which they are sharply de- 
fined and separated trom the Pennine chain of Yorkshire. Memoirs fol- 
lowed in quick succession on the New Red Sandstone of the Vale of Eden ; 
on the stratified and unstratified rocks of the Cumbrian Mountains, and 
on the limestone and granite veins near Shap. Thus, thirty years since, 
before the names of Cambrian and Silurian were ever heard, under which 
we now thankfully class the strata of the English Lakes, those rocks had 
been vigorously assailed and brought into a lucid order and system, 
which is to this day unchanged; though by the same hands whieh laid 
the foundations many important additions have been made, one of signal 
value in 1851—the lower Valeozoic rocks at the base of the Carbon- 
iferous chain between Ravenstondale and Ribblesdale. Perhaps no dis- 
trict in the world affords an example of one man’s researches begun so 
early, continued so long, and ending so successfully. By these persever- 
ing efforts, the geology of the lake district came out into the light; and 
there is no doubt, and can be no hesitation in ascribing to them the undi- 
vided honor of the first unrolling of the long series of deposits which 
constitute the oldest groups of British fossiliferous rocks. 

Still more complete, however, was the success of that work which 
was undertaken immediately afterwards on the coeval rocks of Wales; 
by which Professor Sedgwick and Sir Roderick Murchison, toiling in sep- 
araté districts, unravelled the intricate relations of those ancient rocks, 
and determined the main features of the successive groups of ancient life 
which they enclose. These labors began in 1831-82, and in 1835 the 
two great explorers had advanced so far in their research as to present a 
united memoir to the British Association in Dublin, showing the progress 
each had made in the establishment of the Cambrian and Silurian sys- 
tems, as they were then called; Professor Sedgwick taking the former, 
and Sir Roderick Murchison the latter for his special field of study. 

In 1843 Professor Sedgwick produced two memoirs on the structure of 
what he then termed the Protozoic rocks of North Wales, Many excel- 
lent sections were given in detail in these memoirs ; those exhibiting 
the structure of the western part of the district about Carnarvonshire be- 
ing principally taken from his observations in 1831-32, while the more 
detailed sections of the eastern part were from those of 1842-43, 
These two papers gave the complete outline or framework, as it were, of 
the geological structure of this intricate region. In several subsequent 
years he continued to fill up this outline with further details, observed al- 
most entirely by himself, giving numerous general and local sections, by 
which he determined the dip and strike of the beds, normal and abnor- 
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mal, and all the great anticlinal and sinclinal lines on which the funda- 
mental framework depends. 

Further and still minuter details were subsequently given, as was to 
be expected, by the government surveyors ; but the general arrangement, 
finally recognised on the map of the survey, 1s essentially the same as 
that previously worked out by his unaided labors. 

It was a principle always advocated by Professor Sedgwick, that the 
geological structure of a complicated district could never be accurately 
determined by fossils alone without a detailed examination of its stratifi- 
cation. He always proceeded on this principle; nor (from the paucity of 
organic remains) would it have been possible on any other principle to 
have determined the real geo! o1cal character of those older districts 
which he investigated so successfully. His arrangement and nomencla- 
ture of the Cambrian rocks in North Wales (the Lower Silurians of Sir 
Roderick Murchison) are given in his ‘Synopsis of the Classification of 
the British Paleozoic Rocks, 1855. It possesses the weight which must 
always be recognised as appertaining to the authority of the geologist 
who, by his own labors, first solved the great problem of the physical 
structure of the district. 

There are other important memoirs of Professor Sedgwick’s of which 
time forbids more than a very passing notice. The memoir ‘On the 
Structure of large Mineral Masses,’ published in 1831, was the first, and 
remains to this day the best descriptive paper which has yet appeared on 
joints, planes of cleavage, nodular concretions, &c. 

Always attentive to the purpose of preparing a complete and general 
classification of the Paleozoic strata, Professor Sedgwick at an early pe 
riod in his career printed a memoir ‘On the Physical Structure of the 
Older Strata of Devon and Cornwall; and another ‘On the Physical 
Structure of the Serpentine District of the Lizard.’ Of later date are 
several papers written by him, conjointly with Sir Roderick Murchison, 
respecting the Devonian Syst m. ‘The principal of these, published in 
1840, comprised the work of several previous years, and made krfown 
the true nature of the Culm Beds of North Devon, as belonging to the 
Carboniferous series, and their position in a trough of the subjacent rocks, 
which rocks, on account of their position and their organic contents, 
were concluded to belong to the Devonian, or Old Red Sandstone period, 
a conclusion which was at first controverted, but was ultimately admitted. 
In another memoir by the same authors in 1828, they conclude that the 
coarse old red conglomerate along the north-western coast of Scotland 
and in Caithness is of about the same age as the Old Red Sandstone of 
South Wales and Herefordshire, and therefore of the Devonian period. 
They also published in 1840 an account of their general observations on 
the Paleozoic formations of Belgium and the banks of the Rhine, the 
results of which were considered to harmonize with those derived from 
other localities. Finally, we may notice another joint memoir by these 
authors in 1830, ‘On the Structure of the Eastern Alps,’ which, however, 
had no immediate relation to the researches on the Paleozoic formations. 

It will be observed that the memoirs which have been noticed are for 
the most part pervaded by a certain wnity of purpose. The investiga 
tions were not on points of merely local interest, but were essential for 
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the elucidation of the geological history of our planet during those early 
periods of which the records are most difficult to unfold. Few persons, 
perhaps, can have an adequate idea of the difficulties he had to contend 
with when he first entered North Wales as a geologist. Geologieally 
speaking, it was a terra incognita of which he undertook «o read the 
geological history before any one had deciphered the characters in which 
it is written. Moreover, besides the indistinctness and complexity of the 
stratification, and the obscurity which then prevailed as to the distinction 
between planes of stratification and planes of cleavage, there was alse the 
difficulty of what may be called ‘mountain geometry’—that geometry by 
which we unite in imagination lines and surfaces observed in one part of 
a complicated mountain or district with those in another, so as to form 
a distinct geometrical conception of the arrangement of the intervening 
masses. ‘This is not an ordinary power; but Mr. Sedgwick’s early math- 
ematical education was favorable to the cultivation of it. We think it 
extremely doubtful whether any other British geologist forty years. ago 
could have undertaken, with a fair chance of success, the great and diffi- 
cult work which he accomplished. 

Such are the direct and legitimate claims of Professor Sedgwick to 
the honor conferred upon him by the award of the Copley Medal. But 
there are also other claims, less direct, but which it would be wrong to 
pass altogether unnoticed. It is not only by written documents that 
knowledge and a taste for its acquirement are disseminated ; and those 
who have had the good fortune to attend Professor Sedgwick’s lectures, 
or may have enjoyed social intercourse with him, will testify to the 
charm and interest he frequently gives to geology by the happy mixture 
of playful elucidation of the subject with the graver and eloquent expo- 
sition of its higher principles and objects.” 

The Copley Medal was then presented with the following address :— 

“ Proressor Sepewick,—Accept this medal, the highest honor which 
it is in the power of the Royal Society to confer, in testimony of our 
appreciation of the importance of the researches which have occupied so 
large a portion of your life, and which have placed you in the foremost 
rank of those eminent men by whose genius and labors geology has at- 
tained its present high position in our country.” 

The Council has awarded a royal medal to the Rev. Miles Joseph 
Berkeley for his researches in Cryptogamic Botany, especially Mycology. 

Mr. Berkeley’s labors as a cryptogamic botanist for upwards of 
thirty-five years, during which they have been more especially devoted to 
that extensive and most difficult order of plants the fungi, have rendered 
him, in the opinion of the botanical members of the Council, by far the 
most eminent living author in that department. These labors have con- 
sisted in large measure of the most arduous and delicate microscopic in- 
vestigation. Besides papers in various journals on fungi from all parts 
of the globe, and in particular an early and admirable memoir on British 
fungi, the volume entitled ‘ Introduction to Cryptogamie Botany,’ pub- 
lished in 1857, is one which especially deserves to be noticed here. It is 
a work which he alone was qualified to write. It is full of sagacious re- 
marks and reasoning; and particular praise is due to the special and con- 
scientious care bestowed on the verification of every part, however minute 
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and difficult, upon which its broad generalizations are founded. Mr, 
Berkeley’s merits are not confined to description or classification ; there 
are facts of the highest significance which he has been the first to indi- 
cate, and which in many cases he has also proved by observation and by 
experiments. We refer to his observations on the development of the 
reproductive bodies of the three orders of Thallogens (Algz, Lichens, 
and Fungi), and on the conversion under peculiar ‘conditions of certain 
forms of their fruit into others; to the exact determination of the rela- 
tions, and sometimes of the absolute specific identity of various forms of 
fungi previously referred to different tribes ; oil to the recognition, in 
many species and genera, of a diversity of methods of reproduction in 
giving origin to parallel series of forms. As intimately connected with 
the life-history of fungi, the intricate subject of vegetable pathology has 
been greatly elucidated by him; and he is, indeed, the one British author- 
ity in this a moa His intimate acquaintance with vegetable tissues, 
and. with the effects of external agents—such as climate, soil, exposure, 
é&c.—has enabled him to refer many maladies to their source, and to pro- 
pose methods, which in some cases have proved successful, of averting, 
checking, and even curing diseases in some of our most valuable crops. 
In this line of research he has also demonstrated, on the one band, that 
many so-called epiphytal and parasitic fang! are nothing but morbid con- 
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ditions of he tissues of f the } iant; on the her hand, that microscopic 
fungi Jurk and produce the most disastrous results where their presence 
had been least suspected 

Addressing the Rev. ley, the President said :-— 

“Mr. BerkELey, resent you with this medal in testimony of the 
high opinion which the botanical members of the C woneli of the Royal 
Society entertain of your researches in cryptogamic botany, especially my- 
cology, which, in their judgment, entitle you to be re poe as the mosi 
eminent living author in that department of science.” 

The Council has awarded a royal medal to John Peter Gassiot, Esq, 
for his researches on the Voltaic Battery and Current, and on the Dis- 
charge of Electricity through Attenuated Media. These contributions, 
most of which are recorded in our Z’ransactions, are of high value, and 
in some respects peculiar. Their experimental part has been conducted 
on a scale of magnitude and power unmatched since the days of Davy 
and of Children, with apparatus of the highest perfection, and with con- 
summate dexterity and skill; and the discussion and interpretation of 
the facts observed are characterized by sound theory and sober judgment. 
It would trespass too mu h on your time were I to give a detailed ac- 
count of them, and I shall only select a few which are examples of what 
Bacon has called ‘ Inst » Crucis’—such as, when the mind is unde 
cided between several sain point out the true one. 

1. The first decides a question which was long debated with great 
vehemence, whether the energy of the voltaic battery arises from the 
contact of its metals, or from chemical action. The first of these opin- 
ions was mainly sup p yrted by the fact that, when two dissimilar metals 
are made to touch, they show signs of opposite electricities when separa- 
ted. Mr. Gassiot aade d in 1844 that the same occurs when the metals 
are separated by a thin stratum of air without having been in previous 
contact, 
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2. The identity of voltaic with frictional electricity was denied by 
many, because it gave no spark through an interval of air. Davy had, 
indeed, asserted the contrary in his ‘Elements of Chemical Philosophy ;’ 
but his statement seems to have been doubted or unheeded. Mr. Gassiot, 
in the 7’ransactions for 1844, has put the fact beyond dispute ; he showed 
that, by increasing the number of cells and carefully insulating them, 
sparks can be obtained even with the feeblest elements. With 3520 cells, 
zinc and copper excited with rain-water, he obtained sparks in rapid suc- 
cession through 4th of an inch; and a little later added to this a fact 
of still higher significance, that, by exalting the chemical action in the 
cells, the same or even greater effect could be produced by a much 
smaller series. The battery of 500 Grove’s cells, which was constructed 
for these experiments, is probably in some respects, the most powerful 
that was ever made. 

8. The currents produced by electric or magnetic induction are of 
the highest interest, and the employment of them as a source of electric 
power, is almost daily enriching physical science with precious results, 
In this new field Mr. Gassiot has been one of the most successful explorers, 
So early as 1839 he showed that the induction-current gives a real spark, 
and he found that in the flame of a spirit-lamp it could strike at a dis- 
tance of #ths of an inch. 

4. The splendid phenomena produced by the discharge of the in- 
duction-current through rarefied gases or vapors are well known; in par- 
ticular the stratification of the light. The cause of this is not yet fully 
understood, but Mr. Gassiot has made some very important additions to 
our knowledge of it in the Bakerian Lecture for 1858, and his subsequent 
communications to the Society. Among these may be named his explan- 
ation of the occasionally reversed curvature of the strata, and his discov- 
ery of the reciprocating discharge, which, seeming single, is composed of 
two opposite in direction, but detected by the different action of a mag- 
net on each of them—a beautiful test, which is of wide application in 
such researches. Again, the Torricellian vacuum which he used at first, 
even when absolutely fret from air, contains mercurial vapor: by apply- 
ing to his tubes a potent freezing mixture he found that as this vapor 
condensed the strata vanished, the light and transmission of electricity 
decreased, till at a very low temperature both ceased entirely. It follows 
from this that a perfect vacuum does not couduct—a fact of cosmical im- 
portance, which had been surmised before, but not proved; and the de- 
sire of verifying this discovery led him to a means of far higher rarefac- 
tion. A tube containing a piece of fused hydrate of potassa is filled with 
dry carbonic acid, exhausted to the limit of the air-pump’s power, and 
sealed; then, by heating the potassa, the residual carbonic acid is mostly, 
or even totally, absorbed. Vessels so exhausted, though still containing 
Vapor of potassa, and, perhaps, of water, have a better vacuum than had 
been previously obtained, and often cease to conduct till a little of the 
alkali is vaporized by heating them, and the gradual progress of the ex- 
haustion gives a wide range of observation. 

5. The current of an induction machine is necessarily intermittent, 
and it has been supposed that the strata are in some way caused by the 
intermittence, and are possibly connected with the mode of action of the 

Am. Jour. Sc1.—Sreconp SERIES, VoL. XXXVII, No. 109.—Jan., 1864. 
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contact-breaker. Mr. Gassiot has, however, shown that they are per- 
fectly developed in the discharge of an extended voltaic battery through 
exhausted tubes. The large water-battery already mentioned shows them 
in great beauty ; the discharge, however, is still intermittent. 

6. The same appearance is exhibited by a Grove’s battery of 400 
well-insulated cells ; but in this case a new and remarkable phenomenon 
presents itself. At first the discharge resembles that obtained from the 
water-battery, and is, like it, intermittent; but, suddenly, it changes its 
character from intermittent to continuous (so far, at least, as can be de- 
cided by a revolving mirror), and everything indicates that we have now 
the true voltaic are. The discharge is now of dazzling brilliancy, and is 
stratified as hefore, whence it appears that strata are capable of being 
produced by the true are discharge. 

7. This change is accompanied by a remarkable alteration in the 
heating of the two electrodes, Mr. Gassiot had previously shown that, in 
the ordinary voltaic arc, formed in the air of the usual pressure, the pos- 
ttive electrode is that which is the more heated, whilst in the discharge 
of an induction machine, whether sent through air at the ordinary pres- 
sure between electrodes of thin wire, or through an exhausted tube, it is 
the negative. The discharge through the large Grove’s battery, so long 
as it was intermittent, agreed with the induction discharge in this char- 
acter as in others, that the negative electrode was that which became 
heated ; but, when the discharge suddenly and spontaneously passed from 
the intermittent to continuous, the previously heated negative electrode 
became cool, and the positive was intensely heated. 

These brief references will suffice to show what a high place Mr. 
Gassiot holds amongst those who are investigating this new track, which 
edge of those molecular forces 


promises such great advance in our know 
in the study of which all physical science must ultimately centre. I may 
be permitted to add, that in his whole career he has sought not his own 
fame, but the advancement of science; he has rejoiced as much in the 
discoveries of others as in his own, and aided them by every appliance in 
his power. I cannot refrain from mentioning a‘recent instance in which 
this liberal and unselfish spirit has been strikingly exhibited. He has 
had executed a grand spectroscope, furnished with no less than nine 
faultless prisms, a design in which he has been ably seconded by the skill 
of the optician Mr. Browning, to whom the construction was entrusted. 
This magnificent instrument he has placed at the disposal of any Fellow 
of the Society who may happen to be engage d in researches requiring 
the use of such powerful apparatus, The instrument is at present at the 
Kew Observatory, where it is in contemplation to undertake the construc- 
tion of a highly 

Mr. Gassiot is still pursuing his electrical researches, and we may be 


laborate map of the spectrum. 


assured that he will feel this acknowledgment of his labors by the Royal 
Society not merely as a r compense for that he has accomplished, but as 
an obligation to continued exertion and new discoveries.” 

The medal was then handed to Mr. Gassiot, with the following re- 
marks :— 

“Mr. Gasstor,—You will receive this medal as a mark of the deep 
interest which the Royal Soviety takes in the investigations in which you 
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are engaged, and of the high value which it attaches to the results with 
which you have already enriched our transactions. 

These are the grounds on which the medal has been awarded to you 
by the Council; but it may be permitted to me to express the hope that 
you will also associate with it—as it is impossible that we should not do— 
the Society’s recognition of the generous and kindly spirit which has 
manifested itself, as elsewhere, so also in all your pursuit of science, of 
which one memorial amongst others will remain in future times connected 
with the Society—in the establishment of the Scientific Relief Fund.”"— 
The Reader, Dec. 5, 1863. 


SCIENTIFIC INTELLIGENCE. 
I. PHYSICS. 


1, Electrical properties of Pyroxiliye-paper and Gun-cotton.—Prof. 
Joun Jonnstron, of Wesleyan University, Ct., has called my attention to 
aremarkable power in pyroxiline-paper of producing positive electrical 
excitement in sulphur, sealing wax, &c. His note is as follows: 

Wesleyan University, Middletown, Dec. 24, 1863. 

Prof. Sintiman—Dear Sir :—We are told by writers on electricity that sul- 
phur by friction with all other substances becomes negatively excited ; as cat’s 
fur, on the other extreme, by friction with all other substances becomes excited 
positively. But a few days ago I made the discovery that sulphur by friction 
with paper pyroxiline (I will call it) is excited with positive electricity, as are 
also sealing wax, amber, &c. The paper is prepared in the same manner as 
gun-cotton, which would also in all probability be found to possess the same 
property. 

Inclosed please find some of the paper for trial. It was prepared by my 
son, M. M. Johnston. 

_ Perhaps you will think the matter of sufficient importance to make a note of 
It in the Journal of Science. Respectfully yours, 
Joun JoHNsTON. 

I have repeated and confirmed Prof. Jolinston’s experiment, extending 
it to gun-cotton. I find as he suggests that the latter substance pro- 
duces the same excitement of positive electricity which is produced by 
the pyroxiline-paper. The most energetic effects are produced when 
vuleanized india rubber is the electric. ‘The opposite effects in this sub- 
stance produced by flannel and the gun-cotton or pyroxiline-paper are 
very striking, and will form a good lecture room illustration. These sub- 
stances also produce powerful positive excitement iv glass. It is difficult 
from the use of pith balls alone to determine which produces the most 
powerful positive excite.nent, glass or hard rubber, when excited by gun- 
cotton or pyroxiline-paper. This seeming anomaly, confounding our 
ordinary means of discrimination in cases of electrical excitement, de- 
mands further investigation. It would appear that of negative electrics 
yet observed, these azotized species of cellulose are the most remarkable— 
In comparison with which the most highly negative electrics hitherto 
known become positive. B. 8., JR. 

December 25, 1863. 
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4. On the wave lengths of certain spectral lines—J. MUtteR has mea- 
sured the wave lengths of several interesting lines by means of the diffrac- 
tion spectrum. ‘The results obtained were as follows: 

For the yellow sodium line, Nae, 4==0:0005918™™, 
For the red lithium line, 
For the blue strontium line, Srd, 4A—0-0004631™™, 
For the green thallium line, Tha, 4==0:0005348™m™, 


Pogg. Ann., cxviii, 641. 


II, CHEMISTRY. 


1. On a new metallic oryd.—Baunr claims to have discovered ina 
mineral from Rénsholm, an island near Stockholm, a new metal which 
he calls Wasium, from the royal family of Wasa. The mineral itself— 
Wasit—resemb es orthite and was f ub 1 to cont 4in silica, alumina, oxyd 
of iron, cerium, didymium, lime, manganese, magnesia and alkali, together 
with a trace of uranium, a tantatic acid and perhaps thoria. About one 
per cent of the new oxy: present. As obtained by the ignition of the 
nitrate it is a browni sandy powder of density 3°726. Before the 
blowpipe it gives with borax in both flames a cleat her colorless glass 
which rea 0%, becomes milk-white by flaming. Wit 2 phosphate it 
gives a clear and colorless glass bead whicl wchued » opaque on 


flaming. Th e compounds of Wasium give no spectruin in the gas flame. 


When ‘the oxyi 1 is treated with strong nitric acid in a porcelain dish it 
becomes yellow By ev Hi ration on a sand bath 
it assumes the appearance of thick gro: ith a warm tint, gradually it 
becomes lilac-colored, then dar] i and on the border 
appears a ring of : brilliant brown varnish, which becomes broader till 
the mass assumes a gummy appearance. Water converts it into a white 
opaque substance which gives an emulsion like groats; more water easily 
dissolves it, but a few drops of nitric acid produce the appearance of 
groats again. he author considers thi action with nitric acid as 
characteristic of the new metallic oxyd. lutions of the oxyd were pre 
ipitated by ammonia, tli itate being insoluble in caustic potash 
but soluble in carbonate of ammonia. The oxyd was also precipitated 
from quite acid s lutions by oxalic acid and its salts. It is to be hoped 
that a more appropriate name will be found for the new metal, if indeed, 
—which we cannot but regard as rather doubtful—a new metallic oxyd 
actually oecurs in the minerals menti y Bahr—Wasite, Norwegian 
orthite and gadolinite from Ytterby.—Pogg. Ann., cxix, W. G. 

[ Vote, Dec. 31.—Since the above was in type, we find in Comptes Ren- 
dus (Ivii, 1740,) a note from our esteemed correspondent, Prof. Nickles, 
shewing satisfactorily that the so-called wasium of Bahr is nothing more 
than yttrium containing a little of its congeners di lymium, or terbium. 
This conclusion Prof. N. justifies by a tabular comparison of the properties 
of the supposed new metal with those on which the autonomy of yttrium 
rest. The rose color of the nitrate of wasia is prec ise ly that ‘of nitrate of 
yttria, when, according to Mosander, this salt contains didymium, oF, 
according to Berzelius, terbium. Klaproth’s nitrate of yttria furnishes 
the same gelatinous precipitate on evapor ition of its watery solution 
which Bahr insists on as characteristic of the new metallic oxyd.—s.] 
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2. On solid arseniuret of hydrogen.—Wirpvernoun has described and 
analyzed the solid compound of arsenic and hydrogen long known to 
chemists but hitherto very imperfectly studied. The author obtains this 
substance by the action of chlorhydric acid upon an alloy of arsenic and 
zinc, obtained by fusing the two metals together at a high temperature 
in the proportion of 1 part of arsenic to 5 of zinc. The arseniuret is a 
light, very voluminous powder of a reddish-brown color, strongly resem- 
bling peroxyd of lead. It is insoluble in water, alcohol, ether, bisulphid 
of carbon and petroleum, Its formula is As,H; at 200° C, it is com- 
pletely resolved into pure hydrogen and arsenic. Ignited in the air the 
arseniuret burns with a vellow flame like tinder, leaving as a residue ar- 
senous acid, metallic arsenic, and a small quantity of black matter which 
may be a new oxyd of arsenic. In fusing nitric acid the compound 
burns with evolution of light and forms arsenous and arsenic acids. A 
trace of the powder taken into the nostrils in inspiration produce a slight 
inflammation of the mucous membrane with swelling of the lower part 
of the nose, Its poisonous character may be readily inferred.—Pogg. 
Ann., exviil, 615. G. 

3. On the crystalline form of sulphate of thallium.—Vicror von Lane 
has measured crystals of sulphate of thallium which are isomorphous 
with sulphate of potassium. The observed rhombic faces were 100, 010, 
110, 210, 101,111. The ratio of the axes is for 

ThSO,, a:b:e=1: 07319: 
and for KSO,, a@:b:c=1;0°7464: 
The surfaces reflected very well and exhibited an adamantoid lustre, prob- 
ably in consequence of the large quantity of thallium in the salt. The 
position of the optical axes of eldsticity corresponded with that in sul- 
phate of ammonium but not with that in sulphate of potassium.—Pogg. 
Ann.,, exviii, 630. Ww. G. 

4. On a crystallized hydrate of soda.—Qanms has obtained a well 
crystallized and definite hydrate of soda by exposing a solution of caustic 
soda of density 1385 to a temperature of 0° C. The crystals are often 
very large, have a glassy lustre and are perfectly transparent and color- 
less; they fuse at 6° C. and yield a solution of density of 1405. As the 
author states that the crystals may be obtained very pure even from so- 
lutions which contain sulphate aud chlorid of sodium, it seems probable 
that they will afford a ready means of obtaining pure soda solutions for 
laboratory use. The formula of the crystallized hydrate is NaO4+8HO; 
by long standing over sulphuric aeid the compound loses four equivalents 
of water. The crystals were measured by G. Rose and found to be 
oblique rhombic.—Pogg. Ann., exix, 170. Ww. G. 

5. On the constitution of Columbite—H. Ross has published an ex- 
tended discussion of the minerals which contain hyponiobic acid. As 
specially interesting to chemists we note simply the fact that in pure and 
undecomposed varieties the ratio of the oxygen in the acid to that in the 
bases is as 3 to 1, so that pure columbites may be regarded as mixtures 
of Nb,0, FeO with Nb,O, MnO. Rose calls attention to the iso- 
morphism of columbite and wolfram, and remarks further that the ob- 
servations of Nordenskiéld, and later of himself, go to prove that hypo- 
niobic and tungstic acids are isomorphous in the uncombined state, so 
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that we have crystallographically Nb,O,=WO,. A reduction of the 
equivalent of tungsten so as to make tur lgstic ‘acid W,0, does not 
appear to be admissable-—Pogg. Ann., exviii, 406. W. G. 

[ Vote.—Sine e niobic acid, NbO,, unquestionably belongs to the same 
natural group as silicic and titanic acids, SiO, and Tit Yas and since there 
is good reason to believe that the true equiv ilents of these acids are Si,0 
and Ti,0,, the formula of niobic acid will become Nb,O,, and if with 
many chemists we consider silicon, titanium, niobium and gaa other 
elements as tetratomic, we shall Rave for the acids Sit as TiO,, Nl 10, 
&c. Hyponiobic acid must then be written NbO, and its i 3. : 
with WO, will appear natural. If oxygen be taken as 16 instead of 8 
we have “Nb,O —W,8, as crystallographic equality. The vapor 
densities of NbCIi, and TnCl, correspond to 2 vols., and though the 
assumption that the molecules of all compounds correspond to 4 vols, is 
very far from being a safe one, we till consider this fact as some 
argument for writ he chlorids Nb ‘1, and TnCl,. On the other 
hand Marigna ecentl' iown that the oxy-fluo-tungstates are 
isomorphous wit : fluo-titanates, since we have Ti Fa CuF=WO,Cu 
+WF,Cu. rignac ite his equality Ti, 2_W, ,O,F 
or TF,€u=WO,F,Cu, and assumes thi This “obliges us 
to admit that in this compound Ti W,, while the view, which we have 
taken above requires Nb,=Ti,-= , since Nb=Ti in combination 
The proper mode of reconciling these differences must be left for a further 
accumulation of well ascertained case f isom rphism. Ww. G.| 

6. On alloys containing tu len ARON lias instituted a series of 
experiments by grder of the French Minister of War to determine the 
intluence ete Ae J ngsten upon the qualities of bronze, cast-iron 
and steel. The only French mine fror hich ingsten is obtained in 
quantity belongs to M. Dubreuil, and i t y-les-Viques near 
St. Leonard, in the department of the Haute Vienne. The wolfram is 
here pulverized and roasted to separate sulphur and arsenic. In this 
state it could be sold at 2'-60 the kilogramme, but it is better to reduce 
it to the metallic state y heating with enough carbon to reduce the 
metals. The crude tungsten contains iron, manganese, and rt and is 
now sold at 3°75 the kilogramme, a price which will probably be still 
farther reduc sed. Tungsten as thus prepared was found ine le of form- 
ing true alloys with copper, tin, and gun-metal, the latter becoming less 
homogeneous and less tenacious than ordinary bronze, although harder. 
The addition of tungsten to cast-iron was found on the contrary to increase 
both the hardness and tenacity in about the same ratio with the quantity 
of tungsten added. Even a small per-centage, not exceeding one per cent 
of tungsten, was found to exert a marked influence, the grain of the iron 
becoming regular, fine and grayish, and the fracture showing great homo- 
geneity. The addition of tungsten to steel was found always to increase 
both its hardness and its tenacity. The alloy exhibits a peculiar fracture 


with a brilliant lustre so that tungsten steel is easily recognized by & 


practised eye. Poor steel requires more tungsten than steel of good 
quality. A good cement steel alloyed with 5 per 100 of tungsten gave 
a steel of excessive hardness which, however. forge d ve ry we 2}], though it 


required much more force than ordinary steel. After tempering, it ac- 


om 
| 
| 
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quired a hardness comparable only to that of the hard white cast-iron. 
A gun barrel made of steel which on analysis proved to contain tungsten, 
withstood the explosion of a charge of powder 0™°6 in length and weigh- 
ing 150 grammes, with 5 balls of lead weighing 135 grammes. The 
author succeeded in obtaining a steel of similar quality by fusing together 
in an earthen crucible at a very high temperature, 200 grammes of highly 
carburetted steel, 800 grammes of good iron and 20 grammes of tungsten. 
In conclusion Caron confidently recommends the employment of tungsten 
to improve the qualities of steel, and shows that with tungsten at 3f-70 
the kilogramme, the price of steel would be increased by only 7 or 8 
francs the 100 kilogrammes.— Ann. de Chimie, xviii, 143. W. G. 

[See p. 127 for further notice of titanium in pig iron.] 

7. On a new series of metallic oryds—H. Rose has discovered a class 
of oxyds which contain four equivalents of metal to one of oxygen. The 
type of this class of compounds is an oxyd of copper which has the for- 
mula Cu,O. When a solution of sulphate of copper is added to an ex- 
cess of a very dilute solution of protochlorid of tin in caustic alkali, a 
hydrate of protoxyd of copper is precipitated, which after a short time 
becomes yellow, and on shaking passes into olive-green ; after a time this 
in turn changes color and finally becomes reduced to metallic copper. 
The green oxyd cannot be obtained in a state of purity without great 
difficulty, owing to its tendency to oxydize and also to the difficulty of 
removing the last traces of tin. Rose has, however, succeeded in 
establishing its constitution beyond a doubt. Dilute sulphuric acid de- 
composes the oxyd into one atom of sulphate of copper and three atoms 
of metallic copper. Dilute chlorkydric acid forms at first a dark-colored 
substance (perhaps Cu,Cl), but metallic copper and the white subchlorid 
are speedily formed. Sulphydric acid water converts the oxyd into a 
black powder which remains long suspended and which does not resem- 
ble a mixture of copper with the protosulphid or subsulphid ; the author 
regards it as Cu,S. Cyanhydric acid also converts the oxyd into a black 
substance which probably consists of Cu,Cy. The moist oxyd is not 
dissolved by ammonia, which distinguishes it remarkably from the sub- 
oxyd and protoxyd. Rose maintains that the suboxyd of silver usually 
written Ag,O is really Ag,O, and that ordinary protoxyd of silver ts 
Ag,O. This view, which he has for a long time defended, he extends to 
the alkaline metals, regarding soda and potash as Na,O and K,0. He 
recalls the formation by Bunsen of blue alkaline subchlorids by elec- 
trolysis, and states that these compounds can also be obtained by fusing 
potassium with chlorid of potassium, or sodium with chlorid of sodium, 
ina current of hydrogen gas. Rose considers these subchlorids as K,Cl 
and Na,Cl. He proposes to substitute for the received nomenclature of 
the basic oxyds, the terms quadrantoxyd, semioxyd, isoxyd, diploxyd 
and sesquioxyd, denoting respectively the oxyds whose formulas are 
written R,O, RO, RO,, R,O,.—Pogg. Ann., cxxx, 1. G. 

{ Vote.—It appears at least, extremely probable, that the beautiful blue 
and violet colors produced by the action of metallic sodium or potassium 
upon certain organic bodies containing chlorine, may be explained by 
supposing that in these cases alkaline subchlorids are found like those 
mentioned by Bunsen and Rose. I recall, for example, the memoir of 
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Bouis on the Capry! series and the observations made by that chemist on 
the action of sodium upon the chlorid of Capryl._—w. G.] 

8. On compounds of silicium with oxygen and hydrogen. — W OHLER 
has obtained combinations of silicium with h ydrogen and oxygen by the 
action of fuming chlorhydrie acid upon an all ry of silicium and -alcium, 
consisting essentially of CaSi,. The siliciuret of calcium is gradually 
converted with evolution of hydrogen intoa new i i which the 


author calls Silicon, not observing apparently that this name had already 


been frequently applied to silicium to indicate its analogy with carbon, 
The silicone—as we will write it to prevent confusion—is to be filtered 
off, thoroughly washed, pressed between folds of porous paper and dried 
over sulphuric acid, every precaution being taken to exclude light as 
much as possible. Silicone has a b: ght orange, yellow color: it is insol- 
uble in water and alcohol and by heating becomes transiently of a deep 
orange yellow. More avongyy heated it takes fire and burns, leaving 
silicic acid colored brown by amorphous silicium. Heated out of contact 
with the air it gives off A ie and leaves a mixture of silicic acid 
and silicium in brilliant blackish-brown leaves. When heated in a closed 
tube with water to a temperature of 190° C., silicone is rapidly and com- 
pletely converted int DI leas of pure silicic acid while the tube 
contains compressed hydrogen. Light decor 1poses silicone with evolution 
of hydrogen gas, even beneath the surface of water, yielding a white 
substance which Wéhler terms icon and which we will write leucone, 
Neither chlorine nor fuming nit or concentrated sulphuric acid attack 
silicone. Fluobydrie ac ende L irst white and then dissolves it, 
Alkaline solutions instantly e t silicone into silicic acid with strong 
evolution of hydi gen. In tl nce of an alkali silicone veduce 
many metallic solutions, the e ‘d hydrogen being probably the redue- 
ing agent. The analyses of silicone lead the formula Si,H,O, as 
most probable, though the formulas Si, ), or Si, ,H,O, express the 
results of two of the anal etter. W6hler points out the analogy of 
these formulas to those of organic substances and suggests that there may 
hereafter be a speci: emistry of the compounds of silicium as those of 
arbon. Leucone is a colorless bi iy which appears to remain unchanged 
in the air. leatit » the air j haves like silicone, which it also 
resembles in it | wr toward alkalies. Its formula appears to be 
Si,H,0,, r bl: 10° yhler now considers it probable 
that the hydra xyd ot yrmerly described by Buff and him- 
self, is real! y teucon an 1 that 2 ( na ir chlorid, bromid and iodid, 
have 1 respectively the fo las ig H, Br, 9, and SigH,1, 95 
while if forme! re the formula of leucon would 
be Si,H,0,,. y the action of dilute chlorhydric acid upon CaSi, 
Wohiler obtained another compound ilicon, hydrogen and oxygen as 
a colorless bo y wl ignited spontaneously in the air. Its formula is 
possil ly Si,H, ompounds containi 
rium were also ob ined, | but only imperfec examined. The sulphur 
compound explodes viol en heated in a tube.—Ann. der Chemie 


und Pharm., exxvii, 257. W. G. 


sulphur, selenium and tellu- 
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9. The Characteristics of Thallium'—Derived from statements of 
Crookes, Lamy and Bottger, and from original observations—Thallium 
occurs ip minute quantities in many native metallic sulphids, especially 
jn iron and copper pyrites. Hence it is often found in commercial sul- 
phur, in oil-of-vitricl and in the sediment of the sulphune acid chambers 
in metallic copper, bismuth and cadmium, and in preparations derived 
from these substances. It likewise occurs in the flue-dust of furnaces and 
in certain mineral springs. 

Thallium is a bluish-white, very soft and malleable, though not tena- 
cious, metal. Its sp. gr.==11°8. It is brilliant on a fresh-cut surface, but 
shortly tarnishes. It is easily fusible and volatilizes at ared heat. Before 
the blowpipe it emits copious fumes of oxyd which have a peculiar odor 
and exhibit a play of white, reddish and violet colors. In its chemical 
relations, thallium, in some respects, most resembles lead and silver; in 
others it is allied to the alkali-metals. It slowly dissolves in distilled 
water (far less readily in water containing earthy salts), especially when 
in a state of fine division. It dissolves readily in sulphuric and nitric 
acids and aqua-regia, slowly in chlorhydric and very slowly in acetic 
acid. Boiled with aqua-regia, terchlorid of thallium escapes in the vapors. 
Of the compounds of thallium with oxygen, there are known the 
protoxyd (TIO) and the teroxyd (TIO,). ‘The latter is violet-black or 
brown, insoluble in water, soluble in hot strong sulphuric acid. Its 
hydrate (TIO,, HO) is brown and dissolves in chlorhydric, nitric and 
sulphuric acids. At high temperatures it loses its water but retains its 
brown color. On strong ignition the teroxyd loses oxygen and is con- 
verted into protoxyd. Protoxyd of thallium as hydrate is largely soluble 
in water and alcohol. Its solution reddens litmus, is caustic and alkaline; 
by evaporation in vacuo it is obtained crystallized in the form of yellow 
needles. It absorbs carbonic acid with avidity, unites with acids yield- 
ing crystallizable mostly soluble salts. Sulphydric acid does not affect 
acid solutions of thallium, but throws down from alkaline, as sulphid of 
ammonium does from neutral solutions, all the thallium they contain, as 
black sulphid of thallium. In very dilute solutions, a yellow, brownish- 
yellow or red-brown coloration is at first produced. On heating, the 
liquid may become purplish or blue by transmitted and yellow or brown- 
ish-red by reflected light from the suspended particles of sulphid, while 
the latter, when deposited, has a brownish tinge. Sulphid of thallium is 
characterized by its flocculent form and bulkiness: its separation is pro- 
moted by heating or agitation, and at the same time it becomes less 
Voluminous, Sulphid of thallium is insoluble in sulphid of ammonium, 
in alkalies, alkaline carbonates and cyanids. It oxydizes to soluble sul- 
phate on exposure in the moist state to the air, and must hence be washed 
with dilute sulphid of ammonium. It is slowly but perceptibly soluble 
in cold dilute acetic, chlorhydric and sulphuric acids, especially when 
exposed to the air, as happens when it is treated on a filter with these 
acids, It is readily soluble in nitric acid— Alkalies and alkaline carbon- 
ales produce no precipitates in solutions of thallium.—Chlorhydric acid 
throws down from solutions that are not too dilute, protochlorid of thal- 


* From the Editor’s notes to a new edition of Fresenius’ Qualitative Analysis in 
preparation, to be published by John Wiley, New York. 
Am. Jour. Sc1.—Seconp Sexes, VoL. XXXVII, No. 109.—Jan., 1864. 
16 
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lium as a white curdy quickly-subsiding precipitate, which requires 50 
parts of boiling water and 200 parts of cold water for its solution, and is 
Jess soluble in water containing chlorhydric acid.—Jodid of potassium 
(next to sulphid of ammonium the most sensitive reagent) gives a pale 
yellow precipitate of iodid of thallium, which appears to be slightly 
soluble either in water or excess of the reagent.—Bichlorid of platinum 
throws down a pale orange precipitate of platinchlorid of thallium which 
is slightly soluble in water and is decomposed on if@nition, evolving chlo- 
rine with loss of thallium and leaves a crystalline alloy of platinum and 
thallium.— Metallic zinc separates all the thallium in the metallic state, 
from neutral solutions often in the form of brilliant radiated needle-shaped 
crystals, from acid solutions as a heavy black powder. 

Thallium is in many cases most easily and certainly detected by spec- 
tral analysis. The spectrum is characterized by a single bright green 
line coincident with Bad. ‘This line is however usually perceptible for 
but a moment, owing to the volatility of the thallium compound, and 


hence its intensity and duration do not safely indicate the richness in 


thallium of pyrites, flue-dust, &c. 

Of crude sulphur a piece as large as a pea is nearly burned away ona 
platinum Joop ai he residue is examined in the spectroscope ; or better, 
the sulphur is mostly dissolved by means of sulphid of carbon, and what 
remains is tested spectrally. In pyrites, flue-dust, and lead-chamber 
sediment, it may be usually detected at once by the spectroscope. The 
sublimate procured by st y heating finely pulverized native sulphids 
in a closed tube, often | the reaction when none can be obtained 
directly from the sulphids themselves. S. W. J. 
ANALYTICAL CHEMISTRY 

10. sti lzon o7 Sulphuric Acid in salis of the alk ilies. It is well 
known that precipitated sulphate of baryta may retain alkaline salts in 
quantities of 15 to 2 per cent, which cannot be removed by the most 
careful washing LBA (Dingler’s Polyt. Jour., April, 1863) obtain 
the sulphate of baryta pure by digesting it (after was! ing until the wash 
waters no longer react of | ta) with 40-50 c. c. of a cold saturated so- 
Jution of neutral acetat i copper and some acetic acid, at nearly 
boiling heat, for 1( E utes. (The commercial crystallized acetate 
of copper is purified from sulphuric acid and at the same time saturated 
with sulphate of baryta, by adding to its boiling solution a slight excess 
of chlorid of barium and acetic acid and filtering from the precipitate.) 
During the digestion, enough acetic acid must be present to prevent the 
formation of basic salt on boiling. Should basic 
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be constantly 


agitated. ihe alkaline salts retained by the ite of barvta undergo 


double decomposition with acetate of copper, and the resulting products 
all admit of entire separation from the precipitate by mi ans of hot w 

The precipitate is washed until no reaction for copy er is manifest on mix 
ing the wash with ferrocyanid of potassium. This method the 


author aj I 1 Satisfactory f he esltimatiol of sulphuric acid 1 


presence irgre cess of nitrate of barvta and ilorid of barium. 
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. Dry Process; by MM. TetssEre et Jacquemer, of Marseilles.— 
ae collodion whieh gives good results by the wet process may be used 
in this, provided that it contains at least one per cent of iodids and + per 
cent of bromids. The following formula is recommended : 


Ether, - - - - - 60 cub.c. m* 

Alcohol, - - - 40 

Gun cotton, - - - - - - - 1 gram. 

Iodid of cadmium, - - - 07% 
ammonium, - : - - - 050 ** 

Bromid of ammonium, - - 040 


The plate is covered as usual, and sensitized in a bath containing 


Distilled water, - - - - - - 100 cub. c. m. 
Nitrate of silver, - - . - - 8 grams. 
Glacial acetic acid, - - . - - . 2 cub. ¢c. m. 


The plate is then transferred to a bath of distilled and filtered water, 
where it should remain until the plate ceases to appear oily. Itis then 
assed successively through three other baths of filtered water. In the 
irst two, filtered spring water may be used, but the last should be filled 
with distilled water. 

The plate is next washed in a solution of tannin, containing 


fi 


Distilled water, - - - . - - 100 cub. c. m. 
Tannin, - - - - - 3 grams. 
Alcohol of 40 pr. ct. - - - - - 5 cub. c. m. 


In preparing this solution the tannin should be first dissolved in the 
ire water, and filtered before the alcohol is added. Before applying 
reservative, two portions of the solution should be measured out and 


placed in separate glasses. That from the first glass should be poured 
over the plate several times, until the coating has been thoroughly soaked. 


The excess is then drained off and the plate washed over with the solu- 
tion in the second glass, which may be collected and used for the first 
treatment of a second plate. Lastly, the plate is was shed under a tap 

supplied with pure water to remove the excess of tannin, and air dried. 

The time of exposure for views is stated as from 1 to 1} minutes with 
a quarter plate Jamin view-lens of 10 c. m. focus, under be st conditions. 

Before developing, the edges of the plate should be varnished with a 
fine camel’s hair brush. Having soaked the plate for a few minutes in 
pure water, it is next dip ped in the silver bath used for sensitizing and 
drained. It is then dipped into a shallow fla ut glass dish containing a 
sufficient quantity of the following developer : 


Distilled water, - - - - - - 200 cub. c. m, 
Pyrogallic acid, - . - - - - l gram. 
Glacial acetic acid, - - - - 10 cub. m. 


By rocking the dish the liquid is kept continually rolling over the sur- 
face, and the development is carefully watched by the light transmitted 
through the glass. 

If the exposure has been well timed the image will appear slowly, but 
with all the details sharply defined and the lights wholly uvstained. It 
is then only necessary to add to the developer, a few drops at a time, of 
a weak solution of nitrate silver until the blacks are sufficiently intense 


*% 


28°34 cubic centimeters = 1 liquid ounce. 1 gram = 15'4 grains. 
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Seven parts of crushed or ground malt are digésted with 24 parts of 

warm water, the mixtures being well stirred for 10 or 15 minutes at a 
temperature of 70° C. It is then slowly cooled and, having been strained 
through a cloth, is carefully filtered. 

The same collodion and silver bath are used as in the wet process. 
Whien the plate is sensitized it is placed in a flat dish of distilled water, 
which is waved over the surface until the plate ceases to appear oily. It 
is then drained for a moment and the malt solution turned on and off, as 
directed above for the tannin, when the plate is again drained and dried. 
The exposure is about the same as with the tannin process. Before de- 
veloping, the plate is soaked in water and well washed underatap. It 
is then dipped for a minute in the silver bath, drained, and developed 
with the usual iron developer. The formula recommended is as follows: 

Crystallized green vitriol, - - - 120 to 170 grains. 
Glacial acetic acid, - . - 5 drachms (liquid). 
Water, - - - 10 ounces. 

If sufficient intensity is not 1 obt dt a at first, to a fresh portion of the 
same developer may be added a few drops of the following sulution, and 
the process repeated : 

Nitrate of silver, - - - - - - 138 


Citric acid, - - - - - 
Water, - - - - - - - 1 ounce. 


grains. 


“ 


5g 

The results are said to be superior to those of the tannin process, es- 
ecially for transparencies on glass. 

M. Julhiet, a French photographer of Mons, gives the following re- 
ceipts for the dry collodion process, which are said to give remarkably 
fine negatives, excel ently well adapted for enlarging by the solar camera, 
and the beauty of the enlarged prints made by him he attributes entirely 
to the delicacy of the negative: 

Collodion. 
Alcohol, - - - - - 400 grams. 
Gun-cotton, 
Iodid of ammonium, 
Iodid of cadmium, - 
Bromid of ammonium, 


Bromid of cadmium, 
Pure iodine, - . 


Should be kept for a or to a month and a half, until the color, at 
first red, becomes orange. 


Silver Bath. 


Nitrate of silver, - - - 5 grams. 
“ 
Glacial acetic acid, 


Solution of Tannin. 


Tannin, - - - - 

Water, 

Alcohol, - - 
Before developing, the plate is moistened with a small amount of dis- 


tilled water without washing and then flooded with a solution containing 


5 grams. 


Nitrate of silver, 


- 8 grams. 
Water, A 100 “ 
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Until recentiy the source of these crystals has not been very clearly 
accounted for, as in all analyses of materials used in the blast-furnace, 
titanic acid or the oxyd of titanium was very rarely if ever mentioned. 
Titanic acid has hitherto been considered an oxyd occurring only in 
minute quantity, or found in minerals that are not largely disseminated 
—such as in rutile and anatase, in the pure or nearly pure state, in iser- 
ine, ilmenite, and numerous other minerals, mostly mixed with a large 
percentage of iron. The following are two analyses of some Norwegian 
ore that has been used in the blast-furnace, and will be subsequently re- 
ferred to :— 


1 2. 

Magnetic oxyd of iron, - - - - 46°15? 54.72 
Titanic acid, - - - - - - 36°88 40°80 
Silica, - - - - - - - 13°32 1.58 
Magnesia, - - - - - - - 207 2°13 
Lime, - - - - - “78 “66 
Bisulphid of iron (iron pyrites), - 1-05 
100-24 ~ 99°89 

Metallic iron, - - - - - 33°39 39°62 


No phosphoric acid was detected. 


An experience of eleven years, in the almost exclusive examination of 
ores and products from iron works, has proved to me that titanium ought 
no longer to be considered one of the rarer elements, as it occurs very 
generally disseminated, and is a universal constituent of all clays, as was 
pointed out by me in a paper read before the Chemical Society last year, 
and recently published, from which the following table is extracted—giv- 
ing the percentage of titanium in the principal fire bricks used in London. 
The methods adopted to determine titanium are not at all satisfactory ; 
the following results would certainly be too low rather than too high, as 
in all probability the whole of the titanic acid was not obtained :— 

Table showing the amount of Titanic Acid in Fire Bricks and Clay. A complete 
analysis of these Bricks was not made, except those of Dowlais, and the Titanic 

Acid is too low and only represents in part the amount present. 


Silica, Titanic Acid. 
Description of Brick. Per cent. Per cent. 

Stourbridge (Slickman), - - 6511 1°05 

(Rufford), - - 63°42 1:05 

Newcastle (Lucas), - - - 60°49 60 

(Stephenson, ) - - - 60°60 "42 

(Ramsey), - - 55°86 “67 

Wortley Leeds (Ingham), - - 62°96 

Harwarden, North Wales, - - 62°39 69 

Dowlais, South Wales, - - - - - 63°02 1°04 
Yellow London clay, (dry), - - - - 64°52 5 

Ewell brick, Surrey, - 91.84 trace 
Dinas brick, South Wales, - - 94°33 
Black alder, Devonshire, - - - - 75°16 = 


From the above results it is apparent that in furnaces where clay iron- 
stone is used, the source of the titanium is the clay in the ore and the 
shale attached to it. In siliceous ores, such as the hematites, the titanium 
most probably is obtained from the rutile, which is frequently found in 
quartz, and perhaps partly from the fire bricks and shale, which is fre- 
quently used. 


* These analyses were made in my laboratory by my late pupil, Mr. Betley. 
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The minerals of titanium, viz., rutile and titanic acid mixed with 
iron, are largely found in Norway, and can be brought over to this coun- 
try at a very cheap rate. Rutile, which, commercially speaking, is pure 
titanic acid, can be purchased here for 10/. per ton, or even Jess if it were 
taken in large quantity ; and iron ores, such as shown in the analyses 
given, can be bought at from 20s, to 40s. per ton. 

Recently a series of patents have been secured by Mr. R. Mushet, for 
the use and application of titanium in the manufacture of iron and steel, 
and for alloying titanium with iron and steel, in which very beueficial 
results are claimed for t 

Before entering upon the question as to the effects of titanium, it will 
be well to consider if titanium alloys with iron, and if so, to what extent, 
Up to the end of 1862 the author examined samples of pig iron, and 
Mr. Mushet’s steel itself specially, with the view of detecting titanium; 
but in no case could any distinct evidence of its presence be proved, ex- 
cept occasionally as a minute trace. My conclusion at that time was 
that titanium did not alloy with iron, and my opinion on this point was 
strengthened by the results of M. St. Claire Deville, of Paris, who has 


le action OF the titanium, 


paid especial attention to the subject; and Dr. Percy observed also that 
he could never find it. M. St. Claire Deville mentioned to me, in the 
course of some conversation on the subject, that he had occasionally seen 
red crystals of titanium in the pig itself, and it was only then that he 
could detect the presence of the metal. The gené ral « pinion of English 
chemists, who had paid attention to the subject, was that titanium did not 
practically alloy with i: 
At the end of last year some sat es Of pig’ iron were submitted to 
me, one of which was made from red hematite mixed with 74 per cent 
of Norwegian ore, similar to | inalyses previously given. The analysis 
of this sample of pig gave distinct evidence of the presence of an ap- 
preciable amount of titanium; and in other samples sent at the same 
time, reported tf be made fi n red hematite alone, to my surprise 
titanium was also found, but to not quite such a large amount. This 
could not be satisfact y accounted for until the persons sending me 
the pig informed me that 10 per cent of Irish (Belfast) ore had been 
mixed with the hematite: and examining this ore it was found to 
contain some amount of titanium, as seen by t following analysis : 


] nei 
Silica, 9°87 
Peroxy 1 of iror - 27°93 


Protoxyd of iro1 . 5°08 
Alumina 
Titanic acid, 3°51 


Manganese traces 
Lime, ‘91 
Magnesia, 62 
Combined water 19°36 
Phosphoric acid and coppe1 traces 
101°85 

Metallic iron, per cent 23°5 

The use of this ore i the furnace was attended with consi erable ad- 


vantage on account of the high percentage of alumina it contains, thus 
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forming a more readily fusible double silicate with the silica contained 
in the hematite. 

The method pursued to detect titanium was the same as that adopted 
and given in my paper in the Journal of the Chemical Society for 1862, 
page 311. It, however, required no very special method to point out 
its presence, and it was readily found in the silica obtained in the portion 
of pig used for the determination of phosphoric acid, by simply treating 
the silica with fluobydric and sulphuric acids, evaporating to dryness, 
and igniting. Thus, 120°845 grains of pig gave silica 4°29, which left 
aresidue, when treated as above, of ‘31. This was slightly tinged in 
color by iron, and on fusing it with bisulphate of potash, dissolving the 
fused mass in cold water, and boiling, the characteristic precipitate of 
titanic acid was obtained, which gave the reactions peculiar to titanic 
acid in the blowpipe flame with microcosmic salt. The whole of the 
titanic acid cannot be separated with the silica, and a considerable 
amount is in solution with the iron.* However, to determine accurately 


* The following are methods that have been adopted to separate the titanic acid: 
—A weighed portion of the borings of the pig are treated with fuming nitric acid 
ina flask, a few drops of chlorhydric acid added from time to time, the whole 
being well boiled. The contents of the flask are then transferred into a porcelain 
dish, evaporated to dryness, and heated strongly. On cooling, it will be found that 
oxyd of iron readily detaches itself from the dish, and can be easily transferred 
into a beaker, the portions left on the dish being dissolved in chlorhydric acid, and 
poured on the contents of the beaker; the dish may be washed, or nearly so, with 
strong chlorhydric acid. The contents of the beaker are boiled for from two to 
three hours until complete solution of the iron is effected; and as some quantity of 
chlorhydric acid is required for this, my usual plan is to allow a large portion of 
the excess of acid to evaporate in the beaker, retaining only as much as is requisite 
tokeep up in solution the iron. The silica is filtered off in the usual way, after 
diluting with water and adding a few drops of chlorhydric acid on the filter to 
dissolve the basic salt formed by the water. By this means the silica can be ob- 
tained very nearly white after burning off the graphite, and very little iron will be 
found with it except the pig contain much phosphorus, as the silica invariably con- 
tains more or less phosphate of iron from insoluble phosphid of iron, which cannot 
be completely dissolved out by chlorhydric acid. In the filtrate from the silica 
the sulphur in the pig may be determined, and subsequently the phosphoric acid, 
by removing first the excess of chlorid of barium used to precipitate the sulphuric 
acid. Before determining the titanium and phosphoric acid, the residue from the 
silica should be fused with bisulphate of potash, dissolved in water, and added to 
the solution of iron in which the phosphorus and titanium are to be determined. 
The solution is reduced with sulphite of soda, and excess of sulphurous acid is 
driven off by boiling. The solution is then nearly neutralized with ammonia, and 
acetate of ammonia or soda added; and if there is only a small quantity of phos- 
phoric acid, there will always be sufficient peroxyd of iron to precipitate it, but if 
hot,a few drops of nitric acid must be added, so that the precipitate produced is 
distinctly red, and the solution is boiled and filtered as quickly as possible. This 
precipitate may be at once treated, or if it contains much peroxyd of iron in ex- 
cess of that sufficient to form phosphate of iron, it is better to redissolve it in HCI, 
re-reduce it with sulphite of soda, and repeat the operation above described. 
The precipitate is then dissolved in chforhydrie acid, and chlorid of magnesium, 
ammouia, chlorid of ammonium, and tartaric acid added, the precipitate produced 
being allowed to stand two nights; then the ammonia-phosphate of magnesia 
filtered off, dried, ignited, and weighed, and the phosphoric acid calculated from the 
pyrophosphate of magnesia. The filtrate from the phosphoric acid is treated with 
sulphid of ammonium, and the sulphid of iron separated, the filtrate evaporated 
rs dryness, ignited, and burnt in a muffle; or evaporated nearly to dryness, trans- 
lttred into a Florence oil flask, and treated with fuming nitric acid until all the tar- 
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1 of iron oug » be entirely absent, as it either pre- 
is it. This is, in 


titanic acid, oxy: 
vents its precipitation altogether, or materially retar 
fact, the great reason why titanic acid has been so frequently overlooked, 
and so many errors made. Some special experiments on this point will 
be found in my paper previously alluded to. 

Titanium may, however, be found more satisfactorily and more readily, 
during the process usually adopted to determine the amount of graphite 
f the pig be operated on. In the 


in pig iron, provided a lar; it 
plos allude » about $ grains of the pig were dissolved 


analysis of the 
in dilute chlorhydric acid; when th ig nearly all dissolved an 
the action of the a had « 1, more chlorhydric acid was added, 
and the solution well boiled, is thoroughly to extract all the iron, 
The solution was then thrown on dri yunterpoised filters encircling 
the iron. It was 


each other, and 
then treated wit te potash, and ws ! ‘ then re-treated with 
it,so as to rem tash was thoroughly 
washed out, and the filter treated with chk rh: lric acid thoroughly 
washed and d at 250° F., until tl y vas constant. This gave 
the graphite, ( DI I lf sidue of a dirty light brown color 
was left, which, on being fuse th bisulphate of potash and treated as 
before, proved th thi i Wi ure titanic acid, as will be 
seen from thi 


Grains Graphite and Residue Titanic acid 
g taken Titanic acid. after burning obtained. 
05°68 


ed from the s 


The amount of titanic acid, or rather residue, obtair te 
acids, when 


after it had been volatilized with fluohydric and sulpl 
the pig was dissolved in nitro-chlorhydric acid, evaporated to dryness, 
and redissolved in chlorhydric acid—is given below: 

Residue by 
fluohydric and 
sulphuric acids. 

‘31 
ZU 


965 


Silica obtained 


taric acid is destroyed; in either case the residue is fused with bisulphate of potash 
or where nitric acid is used, this is driven off with sulphuric acid. The fusion with 
bisulphate of potash is dissolved in cold water, boiled for some hours, an 1 allowed 
to stand a night in a warm place, when the titanic acid is filtered off and washed 
with dilute sulphuric acid—dried, ignited, and weig! If the determination of 
phosphoric acid is 1 required, then the precipitate produced (either by one treat- 
ment or two) by tl ilkaline acetate, may be dried (without washing), burnt, and 
fused with bisulphate of potash, dissolved in cold water, when a little phosphate 
of iron, which remains ins le, is separated t n being boiled, the 
titanic acid is precipitated, and may be separat 
I 

Neither of the a tw yrocesses are very § factory for the quantitative 
determination of titar ul he fi is very ted ind destroying the tartaric 
acid very troublesome; wl le in the nd method, t phosphate of iron (insolu- 
ble in the bisulphate of potash) cannot be washed without its passing through the 
filter, and very freq tly also the small amount of n keeps up the titanic acid, 
as iron even in small quat ss has a very gre ffeet preve nting the precipita: 
tion of titanic acid, so thi tis alws f able to add a little sulphite of va, 


which reduces t y iron and f he precipitation of the titanic acl 
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This residue, chiefly titanic acid, contained, however, some iron, and 
was not so pure as that obtained by burning the graphite, given in the 
above table. The following are the tabulated results of the analyses of 
the three samples of pig: 


I. II. IIT, 
Carbon, 3°31 3°18 3°11 
Silicium, 1°86 3°28 3°55 
Iron, - 93°47 92°79 92°04 
Manganese, 50 48 1:09 
Sulphur, ‘O71 058 112 
Phosphorus, ‘076 062 093 
Titanium, 1°150 “71 470 


100°437 10-560 100°465 


In all these the carbon was combined ; and traces of antimony, nickel, 
copper, and cobalt were found in all three samples. Samples 1. and 1. 
were No. 3 grey iron ; and samp le 111. was bright iron. 

The percentage of titanium given in the above analyses differs from 
that in the preceding table, due probably to the chlorhydric acid dis- 
solving some of the titanium. From 15 to 16 grains of the pig are dis- 
solved in nitro- chlorhydric acid, and the solution evaporated to dryness, 
the silica separated in the usual way, and volatilized with fluohydric 
and sulphuric acids, the residue fused with a little bisulphate of potash, 
dissolved in cold water, and added to the filtrate from the silica. The 
solution is precipitated with acetate of soda or ammonia, first nearly 
neutralizing it with ammonia; after boiling well, the basic peracetate of 
iron is filtered off, and well washed, adding occasionally a drop or two 
of the alkaline acetate. The filter is then dissolved in chlorhydric acid, 
and peroxyd of iron precipitated by ammonia, filtered, dried and ignited 
in the usual way. The peroxyd of iron is then dissolved in chlorhydric 
acid, and the small amount of silica present separated, the solution is 
reduced with sulphite of soda, and the iron determined with a standard 
9 on of bichromate of potash. This gives the percentage of iron, or 

f pure peroxyd of iron; and the difference between the peroxyd of 
iron weighed and that determined by standard solution is considered to 
be titanic acid and phosphoric acid. The phosphoric acid having been 
determined by another distinct operation, the amount present in the 
peroxyd of iron is calculated and deducted from the above difference— 
the remainder being considered to be titanic acid, from which the percent- 
age of titanium in the pig is calculated. This determination by loss is 
hot so satisfactory as a direct determination, and is probab ly a little 
high ; and the true percentage of titanium will probably lie between that 
given in the table and that in the analyses. Subsequently to the analyses 
of the above three samples of pig, a sample of iron made wholly with 
hematite was tested for titanium, but none was detected. Recently I 
have examined some samples of pig iron made from a mixture of Cornish 
ores, Irish bog-ore and hematite ore; the result shows that the pig con- 
tains some amount of titanium; the following is a partial analysis‘ of 
the Cornish ores used : 


Analysis made in my laboratory by Mr. Betley. 
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Percentage 


These ores 


The followi! al s of the ar of ee samples of 


pig ; the titaniu being dete 1 aS In > other analysis of 


given 


100°268 

Samples 1. and 1 e made \ al f 4 Cornish, 4 Irish 
bog-ore, 4 hi II, sh r-ore, 2 Cornish ore. 
The 

These 
pat hes of | 
No. 3 was t 
They were ma 
nese could 
made in this « 
pose of carbo 
percentage 
has ever coms 

The questiot 
the pig— IS It, C not, allo With ; p elf has been 
carefully exan with the microscope t any red nitrid erystals 
could be discovered ition a ive been seen. The 
residue, afte hlorhy acid, W ashing out all 
soluble matter, drying, | been examined, but only distinct 
graphite plates | be seen th transparent gelatinous silica, having 
the appearance d : 1 also some of this residue, after the 
silica had been s rated, ws mined, but no indication of anv other 
substance besides the graphite could be seen om the above it is evi- 
dent that the tit 1m mu e either disseminated through the pig in & 
finely divided amorphou \dition, or it must be alloyed with it. 

Samples of Mr. Mus! steel, in the manufacture of which titanifer- 
ous ores had beer ised, W i examined, but in no case has any evi- 
dence of the presen f titan n been detected. Several experiments 
conducted or mall itl tanif ron ores show that no 
increase in the yf iror btained by the presence of titanic acid, 
and that when this sul is pres it any quantity it is very diff- 
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cult to flux or to get a good cinder; so that it is always necessary to 
have a large amount of an easily fusible silicate before satisfactory results 
can be obtaincd in the reduction of ores containing titanic acid. The 
following are the results of the dry assays of some titaniferous iron ore, 
containing by wet assay 39°08 per cent of iron: 
1. 2. 
Iron ore, 500 500 500 500 
Clay, - 100 50 100 
Lime, - 250 2380 150 180 
Anthracite, 80 75 70 


930 850 


The two assays marked 1 were perfect, and a good button of iron ob- 
tained, yielding 37°76 per cent of iron in the ore, the cinder being of a 
dark blue color; but in the assays marked 2, the cinder was almost black, 
semi-fused, and contained cavities with acicular crystals. 

It must, however, be admitted that when titanic acid is present in iron 
ores, it appears to impart a steely nature to the iron reduced from them, 
somewhat similar to that obtained by the use of manganese; and fluxes 
that have been used with advantage at Sheffield have, on analysis, been 
proved to contain a high percentage of titanic acid. The pig iron made 
with 74 per cent of titaniferous iron ore, of which the avalysis is given, 
proved also to be an iron of very great strength, and excellent quality both 
for castings and for the Bessemer process. 

In conclusion, my opinion as to the use of titanium is, that it appears 
to have some béneficial effect in the manufacture of iron and steel, and 
to act somewhat similarly to manganese. The rationale of its action 
possibly is that the titanium acts as a carrier of cyanogen to the steel, 
from its known affinity for carbon and nitrogen. The action, however, 
of manganese is by no means well understood ; the same may be said 
of the cyanids; and to determine it requires the experiments to be more 
carefully conducted than has been hitherto done, before we can solve the 
question as to the part (if any) that nitrogen plays in the manufacture of 
steel. The above points are at the present time engaging my attention ; 
but my object in this paper is to prove that under certain conditions 
titanium is a constituent part of pig-iron, and not to enter into theoreti- 
cal considerations on the composition of iron and steel. 

2, On Aluminum and Aluminum-bronze ; by I. L. Bett, the Mayor of 
Neweastle—The progress of the manufacture of this, so far as the arts 
are concerned, new metal has scarcely been such as to require much to 
be added to those admirable researches bestowed upon the process by the 
distinguished chemist, M. St. Clair Deville, of Paris. Upon the introduc- 
tion of its manufacture at Washington, (Eng.), three and a half years ago, 
the source of the alumina was the ordinary ammonia alum of commerce— 
a nearly pure sulphate of alumina and ammonia. Exposure to heat drove 
off the water, sulphuric acid and ammonia, leaving the alumina. This 
was converted into the double chlorid of aluminum and sodium by the 
process described by the French chemist and practised in France, and 
the double chlorid subsequently decomposed by fusion with sodium. 
Faint, however, as the traces might be of impurity in the alum itself, 
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they toa great extent, if not ent , being of a fixed character when 
exposed to heat, were t » found in the alumina, from which, by the 
action of the chlorine on the heated mass, a large proportion, if not all, 
found their way into the sublimed double chlorid, and once there, it is 
unnecessary to say that under the influence of the sodium any silica, iron, 
or phosphorus fou 1eir way into the aluminum sought to be obtained. 
Now, it happens lat these it rities ina degree 80 
small as almost t finitesimal, interfere largely with the color 
as well as with the ma bility the aluminium, that the use of any 
substance containing then f a fat haracter. Nor is this all, for 
the nature of that pou hert as constituted the most 
important applicat to th ean aluminium-bronze—is so 
completely changed by using alu 1 Ntaining the impurities re- 
ferred to, that it ceases to ny of s properties which render it 
valuable. As an example of the amount of interference exercised by very 
minute quantities of foreign matters, it is perhaps worthy of notice that 
very few varieties of cop} ive been found ceptible of being em- 
ployed for the manufacture of alumit 1; and hitherto we have not at 
Washington, nor have t it een able to establish in what the 
ditference consists between ¢ r fit for the production of aluminium- 
bronze and that which is utterly u table for the purpose. These con- 
siderations have | us th here a n France to adopt the use of 
another raw material for the production of aluminium, which either does 
not contain the impurities referred to as prejudicial, or contains them 
in such a form as to adm { t easy separation. This material is 
Baurzite, so called from the name of the loca ty where it is found in 
France. It contait 
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The bauxite ki Al mixed witl rainary a kali of com- 
merce, heated in a furnace metal is so extens y used in the arts 
as to keep the only worl xla y,t t Washington, pr 
actively employed $s a bsta r works of art, when whitened 
by means of fluohydric and phosphoric acid appears well adapted, as 
it runs Into the most complicated patterns, and has the advantage of pre- 
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serving its color from ( f all tender to unite with sulphur 
or become aff l by phure | hydrog irge amount of the 
increased activity in t nanufacture referred is due to the exceeding 
beauty of its « nd wit pper, which : e gold as scarcely 
to be distinguis ron hat etal th the ad sal valuable 
property of Dell nearly a is ire / 202, 
Oct. 17th, 1863 
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in Nevada and California for the extraction of gold and silver, and 
intended especially f for the mining public of California and Nevada. The 
first part contains a chapter on the blowpipe, a description of gold and 
silver ores and the methods of assaying them, besides the extr action pro- 
cesses above alluded to. Part second, is a treatise on the general metal- 
lurgy of silver ores and is translated from Kerl’s “ Hitttenkunde.” It 
contains further, a valuable series of tables showing the amount of fine 
silver per ton of ore and the values of silver and gold per ounce in the 
bar. The book seems to have been written and arranged with considera- 
ble care by one who evidently understands his subject, and from our 
examination of it we should think it to be well adapted for the purpose 
for which it was prepared. 


IV. AGRICULTURAL CHEMISTRY. 


Die Chemie in ihrer Anwendung auf Agricultur und Physiologie, 
von Justus von Liesic. Jn zwei Theilen. Siebente Auflage. Erster Theil: 
—Der Chemische Process der Ernah rung der Vegetabilien. Zweiter Theil: 
—Die Naturgesetze des Feldbaues, Braunschweig, 1862. Also The Natu- 
ral Laws of Husbandry, by Justus von Liesie. Edited by Jonn Bryrn, 
M.D. New York: D. Appleton & Co., 1863.—The seventh edition of 
Liebig’s great work on Agricultural and Physiological Chemistry appeared 
in 1862, in two volumes of nearly 1100 pages 12mo. The first of these 
is essentially a revision of the 6th edition, save that the chapter on 
Eremacausis is omitted, and a voluminous table of ash-analyses is ap- 
pended. The whole is prefaced by a long introduction (156 pp.), which 
is occupied with some historical matters and the author’s justification of 
his own course in reference to agricultural science. 

The second volume, of which the English edition by Dr. Blyth is a 
faithful and spirited translation, is a new book whose scope may be im- 
perfectly gathered from the following titles of its chapters : 

Chap. I. The Plant; Chap. II. The Soil; Chap. IIT. Action of Soil 
on Food of Plants in Manure; Chap. IV. Farm-yard Manure; Chap. V. 
The System of Farm-yard Manuring; Chap. VI. Guano; Chap. VII. 
Poudrette—Human Excrements; Chap. VIII. Earthy Phosphates; Chap. 
IX. Ground Rape-Cake; Chap. X. Wood-Ash; Chap. XI. Ammonia 
and Nitric Acid; Chap. XII. Common Salt, Nitrate of Soda, Salts of 
Ammonia, Gypsum, Lime. 

This work is written in the earnest captivating style which characterizes 
the productions of Liebig; it displays vast knowle -dge and will be of 
great service to the science of agriculture by exciting discussion and 
research, 

The work is largely devoted to the advocacy of certain doctrines which 
are peculiar to the author, or which, at least, have been so developed and 
defended by him as to bear his stamp henceforth: doctrines which are 
fundamente ally opposed to older views, and which, we may add, are every 
one of them capable of utter refutation, The chief heresies whic h are 
promulgated in the Natural Laws of Husbandry are—1. that the radica- 
tion of plants is proved to ance for their different adaptedness to 
different soils and fertilizers. That the universally active process of 
gaseous and liquid ditfusion ‘enw does not apply in full force to the 
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feeding of plants, whether land or aquatic. 3. That the soil has no 
solution of matters, nutritive to vegetation, circulating in it. 4. That 
plants acquire their food, as good as who ly, from the insoluble matters 
of the soil by the direct action of their rootlets. 5. That manures must 
be absorbed by the soil before they can be of use to plants. 6. That 


nitroger nous manures, especia lly salts of amm mia, act chiefly by solving 
‘ 


the phosph: ates of the soil. Chat artificial velar he of nitrogenous 
nutriment to agricultural plants are silinonins and in the end hurtful, 
8. That the so-called improved agriculture—the high farming-—of the 
present day, is a system of robbs ry and spoliation. 9. That the common 
practice of agriculture in Europe and America is inevitably leading to 
the exhaustion of the soil, the poverty, starvation and final downfall of 
the nations. 10. Tl agriculture as practiced in China and Japan is, 
in the long run, superior to that of so-called enlightened countries. 
These doctrines, whicl represent the salient points of the work, are 
urged with wonderful vigor and ipparently with great conclusiveness, 
The work however is not free fron illacious and sophistical reasoning, 
nor indeed from contradictions whi lestroy confidence in the author's 
conclusions. Wh no little display is made of the results of late 
researclies, many statements are advan and many facts are assumed, 
which late researches have le wholly untenable. The “Natural Laws 
of Husbandry” is an ingenious and learned effort, ot one, we are 
bound to say, which fait fully reflects the present state of agricultural 
science. 8. W. J. 
2. On a function of Roots. Henric1 ( Henneberg’s Journal fiir Land- 
wirthschaft, 1863, p. 280 et. seq.) has made some inyenious and interest- 
ing observations on the function of roots in supplying water to the plant, 
and on the development, under certain conditions, of special roots destined 
for this purpose [t is tter of not infrequent occurrence that plants 
send roots into wel] . l ns, a n es, \ re thev exist in con- 
tinual contact with a body of water. 1 dr pes the roots of plants 
usually considered to be free from aquatic tendencies, such as rape ( Bras- 
Sica), sometimes accumulate to a si prising tent. Henrici surmised 
that the roots whi nost itl ( its send down dee Pp into the soil, 
even when the lat y nO means po or inviting, are designed 
especially to bri ul er from t subsoil for the use of the plant. 
The following ey periment was dev) r th irpose of establishing the 
truth of this view. n the 13t f y, 1862 young raspberry plant, 
having but two leaves, was tran plant into a large glass funnel filled 
with garden-soil, the t it of the funnel bein -d with a paper filter. 
The funnel was supported le mou "a large g jar, and its neck 
reached nearly to the bottom of the latter, where it just dipped into a 
quantity of water. The soil in » funnel was at first kept moderatel ly 
moist by occasional waterings. he plant remained fre and slowly 
grew, putting forth new leaves. After the lapse of several weeks, four 
strong roots penetrated the +r and extended down the empty funnel- 
neck through which they emerged, on the 2ist of June, and thencefor- 
ward spread rap ily in the ater of the jar. ‘rom this time on, the soil 
was not watered any more, | “are was taken to maintain the supply iv 
the jar. The plant continued | lowly, its leaves however did 
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not acquire a vivid green color, but remained pale and yellowish ; they 
did not wither until the usual time late in autumn. The roots continued 
to grow, and filled the water more and more. Near the end of December 
the plant had 7-8 leaves, and a height of 8 inches. The water-roots 
were Vigorous, very Jong and beset with numerous fibrils and buds. In 
the funnel tube the roots made a perfect tissue of fibers. In the dry 
earth of the funnel the roots were less extensively developed, yet exhibited 
some juicy buds. The stem and the young axillary leaf-buds were also 
full of sap. The water-roots being cut away, the plant was put into gar- 
den soil and placed in a conservatory where it grew vigorously, and in 
May bore two offshoots. 

The experiment makes it quite certain that plants extend a portion of 
their roots into the subsoil chiefly for the purpose of arr supplies 
of water. Web 


V. GEOLOGY. 


1. Contributions to Paleontology ; by Prof. James Hatt. (Appendix 
D of the Sixteenth Report of the Regents of the University of the State 
of New York on the condition of the State Cabinet of Natural History, 
etc.).—Professor Hall has issued, in advance of publication, his Contribu- 
tions to Paleontology in the Sixteenth Report of the Regents of the Uni- 
versity. These Contributions are principally the results of investigations 
made during the years 1861 and 1862, and comprise 226 pages of text, 
with twelve. excellent lithographic plates aud numerous woodcuts, cover- 
ing following subjects : 

1.) Descriptions of [37] new species of Brachiopoda, from the Upper 
Helderberg, Hamilton and Chemung groups,—being mostly extracted 
from the fourth volume of the Paleontology of New York. 

(2.) Observations upon some of the Brachiop: da, with reference to the 
characters of the genera Cryptonella, Centronella, Meristella, Trematos- 
pira, Rhynchospira, Retzia, Leptoccelia and allied forms.—A part of this 
article appeared in the Z'’ransactions of the Albany Institute of February 
last, and was copied into the September number of this Journal. 

(3.) Observations upon the genus Streptorhynchus, with remarks upon 
some species heretofore referred to Strophomena and Orthis. 

(4.) Note on the Geological Range of the genus Receptaculites in 
American Paleozoic strata,—tr: acing the genus from one Species in the 
Trenton limestone, and four in the Galen: i, to three in the Niagara group, 
one in the Lower Helderberg, and one in the Schoharie grit. 

(5.) Note on the occurrence of Astylospongia in the Lower Helderberg 
rocks. 

(6.) On the occurrence of Crustacean remains, of the genera Ceratiocaris 
and Dithyrocaris; with a notice of some new species from the Hamilton 
group and the Genesee slate (with one plate). 

(7.) Observations upon some spiral-growing fucoidal remains of the 
Paleozoic rocks of New York (with one plate),—-referring to the new genus 
Spirophyton the indistinct Devonian forms heretofore known as Fucoides 
Cauda-Galli, F. Velum, &c.—The author infers, from the fact of the 
occurrence of these forms, so far as now known, solely in Devonian rocks, 
that their occurrence may be found of advantage elsewhere, as indicating 

Am. Jour. Sc1.—Seconp Series, VoL. XXXVII, No. 109.—Jan., 1864. 
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strata of similar age, but adds: “In other regions, however, where the 
line between Devonian and Carboniferous is not so well defined as in 
New York and to the westward, these forms may be found to have a 
greater vertical range; and I have not at present evidence for asserting 
that they do not occur in the Lower Carboniferous shales of Pennsy}- 
vania,” 

(8.) Observations upon the genera | phantenia and Dictyophyton; 
with notices of sor spe es from the Chemung group of New York, and 
the Waverly sandstone of Ohio (with four plates) We extract the 
closing remark: ‘“ Within New York these fossils are restricted to the 
Chemung group; a their oceurrence in Ol n rocks below the con- 
glomerate, has always been regarded by me as strong evidence of the 


equivalency of tl rmations. lhe paucity ol species of fossils in the 
Ohio rocks identical with those of New York has lately furnished an 
argument against the equivalency of age of these formations; with what 
force, I leave geologists to decide. These same doctrines, carried out in 
their applic ition to other formations, would decide all the sedimentary 
groups of the Mississippi valley to be distinct from those of New York. 
The requirem nt of specifi entity among mari fossils to determine 
geological equiva ) ntary formations 
are studied over wide geogt iphical areas. 

(9.) The Flora of the Devonian period.—After some general observa- 
tions on the subject, a recent article by Dr. Dawson | Quart. Journ. Geol, 
Soc., xviii, 296) is here reproduced. In the introductory observations, 
Prof. Hall discusses the geographical distribution of Devonian and Car- 
boniferous plant-bearing beds, and shows that during the Devonian age 
the dry land must have been confined to the northern and northeastern 


portion of the area, whence drifted the fragmentary specimens wh:ich 
are found in the rocks of the central porti f the continent; also, 


that during the Carboniferous age, though the land extended farther 
southward, its exposure was not for so long a period, and that the 
northern portion produced a far larger quantity ff vegetation, while the 
extreme southwest produced almost or quite none, the formations of the 
age there consisting of limestones. A few remarks are added upon the 
Catskill group, the eract demarcation of which, however, if it bas any 
real existence, is vet understood i 


(10.) Preliminary notice of the Fauna of the Potsdam sandstone; with 
remarks upon the previous y known species of fossils, and descriptions of 
some new ones, from the sandstones of the U; Mississippi valley (with 
five plates).— This art , comprising 91 pages, has also been issued in 
separate form (see belov he title, at firs ria , 1@acis us to expect a 
review of all described species, but in fact the eastern species, with one 
exception, are omitted, the reason stated for which is (se pages 184, 210) 
that few have been d ed from the typical sandstone, most species 
referred to this re { i” from calcareous or shaly layers whose exact 
position is still in quest As this is but a preliminary noti 
hope that a thorough revision of the who » sul t w ere 
appearance. The author suggests a doubt (pa 125) as to the generic 
identity of the forms referred to the modern genus Lz ila. This article 


contains descriptions of 3 new species of Dice] ephalus (Dikelocephaljus 
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as written by Owen), 11 of Conocephalites, besides the species before 
known; and also four new genera of Trilobites—Ptychaspis for the D. 
Miniscaensis and granulosus of Owen, and Chariocephalus, Illenurus, and 
Aglaspis for other hitherto unknown forms. In addition, there are species 
of Arionellus, Triarthrus (new subgenus Triarthrella) and Agnostus. A 
supplementary note describes two other new species of Arionellus, and 
also the interior casts of what seem to be pygidia of a new Crustacean ; 
they are convex and trilobed, with only the narrow middle lobe trans- 
versely sutured, the lateral being broad and smovth; it is called Pemphi- 
gaspis bullata. Professor Hall observes with regard to the distribution 
of the species of the Upper Mississippi valley : 

* Although I have not been able to recognize the successive Trilobite 
beds of the Sandstone as indicated by Dr. Owen, I can nevertheless refer 
the species here described to three different epochs in the Potsdam period ; 
and | am not prepared at the present time to suggest any farther subdi- 
vision. In the lower beds of the formation I have found Conocephalites 
proper, together with Lingula, Lingulepis, Obolella? and Theca. In the 
middle stage, neither the limits of the beds, nor the range of species or 
genera, have been so well determined; but grouping together all that I 
have found between the well-defined upper beds and the lower fossilifer- 
ous beds known, we have Conocephalites, Dicellocephalus, Arionellus, 
Ptychaspis, Chariocephalus, Illenurus and Agnostus, in the trilobitic 
fauna, together with Orthis and Platyceras. The Graptolitide apparently 
begin their existence somewhere in this central epoch, but their precise 
relations to the other beds have not been determined. In the higher 
beds of the formation, and clearly separated from the great central mass, 
we have the Genera Dicellocephalus, Triarthrella and Aglaspis, together 
with Lingula, Serpulites and Euomphalus. We observe, therefore, that 
the earliest trilobites are referable to the genus Conocephalites; and the 
genus Dicellocephalus does not appear in the first stages of the formation, 
nor below the beds which I have referred to the second or middle stage 
of the period, There this genus appears in three species, smaller and 
less conspicuous than those in the higher beds. It is only in the later 
stages of the sandstone, that the typical species of this genus of Dr. 
Owen appear; and those from the lower beds, thus referred by him, 
belong apparently to other genera.” * * * 

“Notwithstanding the successive stages recognized, the physical con- 
ditions have been very monotonous throughout the entire period ; and in 
the character of the fauna there are similar indications. We find great 
numbers of individuals of one species; and although recognizing very 
distinctly numerous species, there is a kind of uniformity of character 
and monotony of expression, never equalled by so many species in any 
formation of equal thickness; or even of much less thickness, where 
consisting of varied character and conditions of deposit. The multitude 
of individuals of a few species is really wonderful; for in some beds the 
layers may be separated at every inch, or even half-inch, and yet the 
entire surface is covered with the dismembered parts of these ancient 
trilobites,” 

[We may here remark that the spelling Dikelocephalus, although it is 
that of Owen, the author of the genus, is wrong, and no authority can 


| 
| 
| 
| 


| 

| 

he | 
in 
a 
ne 
n; 
d 
ha 
in 
at 
av 
In 
iS 
i- 

l 
r 
> 


140 


make right 

Oexchha and xeqal 

k of the se 

first part oug a 

Dice lloce ph 
(11.) Notes and ( 

made on Retzia and | 


2. Preliminary otic 


Lower sandstone of th 
Joachim Ba 
91, with s 
to Mr. Ba 
Regents’ R 

3. Pri 
sandslon¢ 
Chemung \ 
November 1 
from the 17 
tions of sixt 
species from 
with those of the H 
author express 
this notice may 
horizon. 


4. A Monogra 


Prof. Geol. and Min. R 


with 5 plates. L 
eiety.—Prof J 
high auth 

detailed des 

of the results 

vol. xxxvi, of this Jout 


1. On the new Pla 
Prof. James C 


—In the ephemeris of 


you, there is an errot 

the positions assio't ed 

following that date. 1 

computed 

correct predict place f 
The planet is 


sclentific Intellicence 


Fossil Estheria ; by T. R rat Jones, F.GS,, 


called Hury 


1 the error. The word is from the Greek 
and, also, if the 
yc, (as it should be.) the & of the 
aphy is therefore 


tions,—under which head, observations are 


of the Fauna of the Potsdam sandstone, or 


f per Mis supper valley. With a letter to M. 


Ha Albany, Nov. 15th, 1863. 8vo 


VV t tion he troductory lette 


r 
mentioned 


f ! the Waverly 
Ohio, supposed to be of the age of the 

Ha Published at Albany, 

| in advance 

\ ) Stute ( et, ¢ tains cescrip- 

ns are partly with 

S fey stones, but principally 


f New York. The 
y indorse, that 


y exan the | lities on the same 


5 ntlogt iphical S0- 
| r] a special study, and is 


The memoir contains 
<nOW , Illustrated by figures. Some 


ire Inenuloned On page 277 of 


nome , (in tter to the Editors from 
Obs tory, Ant Arbor, Nov. 12, 1863). 
new planet discovered Sept. 14, which I sent 
computed for Nov. 7th, which affects 
ephemeris for a few days preceding and 

a continuation of the ephemeris 


elements, and for the purpose of indicating the 


ommence it with that date. 


Ephem ris of Hurynome for Greenwich Mean Noon. 


1863, Nov. 7 


é log. A- 

9s 13° 18 004202 
1 005174 

2 47-7 0:06222 
48 2 8 0°07828 
58 008483 


38 82 0:09674 


{ 

134 pp., 4to, 
7 
L. 


Astronomy and Meteorology. 141 


5 log. A. 

1863, Dec. 1 Oh 83m 47s 2° 85"4 010884 
5 86 26 2 41°9 012112 

89 29 2 52°0 0713349 

13 42 658 3 5 °3 0'14589 

17 46 52 3 015821 

21 51 8 8 40°9 0°17048 

25 0 55 44 4-4 37 0°18255 


The correction to be applied to this ephemeris, Nov. 11th, was 
Ae = 4s Ad = 

This agreement is very close, considering the fact that the elements 
were derived from observations made during only the nine days follow- 
ing the date of the discovery. 

‘On several evenings I have made careful estimates of the magnitude 
of the planet by comparing it with stars of nearly the same brilliancy in 
its vicivity, and adopting Argelander’s scale. 


Date. Mag. Date. Mag. 
Sept. 14, 9°50 |] Oct. 12, 9°50 
26, 9°50 23, 9°20 

28, 9°50 28, 9°25 

Oct. 10, 9°25 31, 9°25 
24, 9°50 Nov. 38, 9°20 


Reducing these estimates to Oct. 10th, and taking the mean, giving 
the estimates equal weights, we find, 

Oct. 10th, magnitude = 9°3. 

According to the elements already obtained, adopting this determina- 
tion for Oct. 10th, the mean opposition magnitude of the planet, M= 
10:37, and the magnitude when the planet is in opposition will vary 
between the limits 9°0 and 11°4. 

The planet therefore ranks among the brighter members of the Aster- 
oid Group, and it is probable that the final determination will indicate 
that it is brighter than results as above. 

MetroroLocy— 

2. Shooting Stars on the night of November 13th-14th, 1863.—Quite 
extensive arrangements were made this year for watching for shooting 
stars on the nights near Nov. 13th. A circular was issued by the Com- 
mittee on Meteors of the Connecticut Academy, and one by Mr. Robert 
Brown, Jr., of Cinciunati, inviting the codperation of observers. These 
invitations were heartily responded to throughout the country. The 
former arranged for observations on one night, Nov. 13-14th, the latter on 
three successive nights. The reported results are very gratifying. They 
show aren that there was a larger number of meteors to be seen 
Nov. 13-14th than on ordinary nights, and also than have been seen on 
the corresponding night of years immediately preceding. A radiation 
from Leo is also very distinctly shown. U nfortunately, at nearly every 
station whose latitude is greater than that of New York, the clouds and 
rain prevented successful observation. The following is a brief account 
of observations made. 

(1.) Lieut. Gilliss, of the U. S. Naval Observatory at Washington, com- 
municates to the editors of this Journal observations on 213 shooting 
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stars seen by Mr. Ferguson, Assistant Astronomer, Professors Halil and 
Harkness, and Messrs. Springer, Eastman, Rogers and Harrison, on the 
night of Nov. 13-14th, 1863. oht was in each case 
estimated, the places of appearance and disappearance, and the apparent 
magnitude, The observati e published in detail. The average 
of the estimates of duration is 0°37 sec. In this list there were— 


fiis 


ot 


(2.) At Haverford College, juel J. Gummere, assisted by 
Prof. Clement ] th, Mes Jam | T. Brown, R. 
Barney Taber, el hor R. M s Gummere, saw 816 shoot- 
ing stars between 1 5h t. of the same night. 


The distributi 


Nearly two hundred were located n t] urt, and the lines show a 
decided radiat 

About seventy of them were a1 thos n at the Naval Observa- 
tory in Washingt The | fifty can probably be 
computed, 

(3.) Mr. B. V rsh, at G ntown, watched from 14 to 5h 20™ a.m. 
Mr. Philip H. Strul $Sis n kK pil the ! rd, Mr. Marsh saw 


There were no clouds, but the ai hazy and stars near the horizon 
were invisible. The time lost in making the record was estimated at not 
less than 15 per ce [his give hour for one observer. 

About seven-eighths liated f{ the kle in Leo, or from near 
e Leonis. One or two left lasting t 1S, Ol ing visible at least 45 
seconds. 

(4.) Mr. H. D. Vail, assisted by Mr. Wn -hoads and Mr. Thos. H. 
McCollin, observed at Philad ! rded 55 paths. 15 or 20 
of which appear to have been seen at hington., . J. Allen of 
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Philadelphia reports the apparent paths of six meteors of the first mag- 
nitude. 

(5.) Mr. Benj. Hoopes, of Westchester, Pa., sends 56 observed paths, 
many of which were of meteors also seen in Washington. 

(6.) At Easton, Pa., Messrs. E. Menline, Chas. Sitgreaves, and A. F. 
Beckdolt observed 27 paths. 

(7.) To the North and East of these stations the clouds and rain pre- 
vented observation almost entirely. Rev. H. S. Osborn, at Belvidere, N.J., 
saw three. Homer G. Newton, M.D., and Mr. T. W. Twining, at Brook- 
lyn, saw six. At New Haven, Prof. W. D. Whitney, A. W. Wright, 
Pb.D., J. W. Gibbs, and Mr. Hewitt, with a large party of students, were 
watching and saw only 32 from 945 p.m. to 145 a.m. The air was very 
hazy, and after half past one the sky was entirely covered. The paths 
traced after eleven o’clock indicate a radiation from Leo, 

A party of six persons went from New Haven to Hartford, but we were 
able to see only imperfectly for two hours in the evening. Hon. J. H. 
Trumbull was watching with us. Sixteen meteors were seen between 94 
and 113" p.m. Most of the time Polaris was scarcely visible through the 
haze. After half past eleven p. M., not a star was to be seen during the 
night. 

‘Two only of these sixteen meteors were observed at New Haven. One 
at 9% 30™ was first seen at an altitude of 57 English statute miles, and 
disappeared at an altitude of 49 miles. The length of path was 21 miles, 
and its estimated duration of flight three-fourths of a second. The other, 
at 94 43m, appeared at an altitude of 65 miles, and disappeared at an 
altitude of 30 miles, its course being nearly vertical. The estimated 
duration of flight was 2 seconds. Neither of these could have belonged 
tothe November group. The velocities are 28 and 18 miles per second 
respectively. 

(3.) Capt. C. E. Dutton, at Norfolk, Va., began to observe at 35 a. w. 
of the same night, with an assistant. Both looked to the constellation 
Leo, and they saw during the first hour 36 meteors, most of them very 
small. The paths of all but four, if traced back, would pass through the 
region bounded by the sickle in Leo. During the next half hour they 
looked in opposite directions, and saw in that period 43 meteors. 

(9.) J. H. Worrall, Ph.D., at West Chester, Pa., watched alone in the 
open air on the four mornings from Nov. 11th to Nov. 14th. The fol- 
lowing are the numbers seen. On each morning, except the second, he 
watched two hours, on that morning an hour and a half. 

Nov. lith. Nov. 12th. Nov. 13th. Nov. 14th. 
From 3545" to 45 45m, y 3 10 80 
“ 4 45 * 6 45 1 12 19 


Hourly average, 8°5 11 24°5 

On the first morning the sky within 25° or 30° of the horizon was ob- 
scured by the haze. The star e Urs Minoris was clearly visible. On 
the second morning the sky was a little more obscured. The third morn- 
ing the above named star was just discernible. The haze was not so 
thick on the fourth morning. On the morning of Nov. 15th it rained. 

(10.) Mr. Francis Bradley, of Chicago, Ill., says that “on the night of 
Nov, 12-13th it was cloudy until midnight, and our company of observers 
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dispersed. At 2 o’clock, a. m., Nov. 13th, I arose and found it partially 
clear, few or no stars being visible below an altitude of 30° or 40°. The 
rest of the sky was a little dim. U p to 3 o'clock I saw three flights, 
from 3 to 4 o'clock two, and from 4 to 5 o'clock only four. Among. the 
whole only 3 or 4 were conformable. There was not apparently the 
usual number seen. Undoubtedly the haziness obscured some, as there 
were almost as many impressions of flights as I counted of meteors 
actually seen. There would seem to have been not the slightest indica- 
tion of an approa hing shower. The following three or four nights were 
cloudy rainy.” 

(11.) I -rof. O. N. Stoddard, of Miami 1 /niversity, at Oxford, Ohio, aided 
by a number of members of the Senior C ass, ob served on the nights of 
Nov. 11th and Nov. 12th. The next night was cloudy. The following 
are the numbers seen 


10h to 1]h to 19 2h to lh to 2h 2h to gh 
Nov. 11—12th, 16 28 20 22 
12-13th, 10 36 40 43 


Of those seen the first nig }7 were conformable, or 64 4 per cent. On 
the second night 76 were conformable, or 59 per cent. There were seen 
in the N.E. 44, in the S.E. 41, in the S.W. 45, it > N.W. 70, anc 
the zenith 34. During the first night the southern a of the heal 
was partially obscured several times for a few minutes by light fleecy 
clouds. The larger number seen the second rht cannot however be 
entirely explained by the greater ¢ learness of the 

(12.) At St. Louis, a party under charge of Prof. Chauvenet succeeded 
in mapping 23 paths between half past eight and half past ten, P.M, 
Nov. 13th. The skv which had before been partially obscured then 
became entirely covered with clouds 

(13.) Mr. Re bert Br wn, Jt. f Ci ‘Iinnati, Ohio, arranged for an 
extended series of observations at d invited assistance from observers at 
other places. He proposed to watch for a certain number of hours on 
three consecutive nights, from Nov. ig to Nov, 14th. Although the 
third night was cloudy at some stat » Mr. Brown reports ey gratily- 
ing success, Observations wel nade at {oll wing y stations by parties 
under the direction of the professors name 


At Oxford, Ohio, y Prof N. Stoddard 
Hillsborough, Ohio, “ of. Matthews and Messrs. Edwards and McKibben. 
Marietta, “ “ Prof. Evans 
Pittsburgh, Pa., “ Prof ods, Burnham and Bradley. 
Bloomington, Ind., Prof )ylie and Kirkwood 
College Hill, Ohio, 
Richmond, Ind., 
Gambier, Ohio, 
Frankfort, Ind., 
Nashville, Tenn., 
Louisville, Ky . 
Cardington, Ohio, “ Mr. M. Allen Armstrong 
New Albany, Ind., “ E.S. Crosier, M.D. U.S 
Crawfordsville, “ “ Prof. J. L. Campbell, 
Hanover, . “ Prof. S. H. Thomson, 
Cincinnati, 0, ‘ Messrs. Robt. Brown, Jr. and C. G. Boemer. 
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(14.) The following observers have e reported that they were prepared 
: watch on the night of Nov. 13th, "4 alone or with others; viz., 
Prof. J. D. Everett, Windsor, N.S., Mr. E. W. oe Andover, Mass 
Mr. Horace Bumstead, Boston, Mr. F. W. Russell, Natic k, Mass., Mr. Esty, 
Amherst, Mass., Mr. R. Norman Foster, Northampton, Mass., Mr. Hiram 
A. Cutting, Lunenberg., Vt., = Searle, Newport, R. I, Rev. Wilder 
Smith, Berlin, Conn., Mr. G. - Hlough, at the Albany Observatory, 
Robert Van Arsdale, Esq., midi N.J., Mr. C.S. Woodward, Y psilanti, 
Mich., Prof. James C. Watson, Ann Arbor, Mich. Mr. A. F. Bandelier, 

Jr., Highland, Ill., Mr. L. A. Lapham, Milwaukee, Wi is. 

It is “probable that the denser portion of the November flock is of no 
great thickness, and that the earth passes through it in a few hours. If 
so, the display of meteors in great numbers could not be seen in the same 
year in all parts of the earth. Moreover, if the shower comes on succes- 
sive years the region of maximum display should move each year a little 
more than six hours i in longitude westward, since the annual period is 
between six and seven hours more than an even number of days. In 
1832 there was a display in Europe; in 1833 one in America, Yet the 
same shower should evidently be visible through several hours (not less 
than six) in longitude. 

According to the observations this year there appears to have been a 
decline of numbers towards morning. We should naturally expect an 
increase until daybreak, since their frequency it would seem should be 
proportional to the sine of the angle of elevation of the radiant. If the 
decrease is real and is due to a diminution of the numbers entering 
the atmosphere, we may conclude that the longitude of the maximum 
display is less than 5 hours west of Greenwich. Possibly the European 
observations this year will decide this point. 

It is well worth observing whether there is a four years period for any 
single longitude, as might be expected from a ring of small thickness. If 
we are to have in 1866 a return of the display of 1833 there is some 
reason to suppose that it will be more remarkable in Europe than in 
America. H. A. N 

Additional Communications.—After the foregoing abstract by Professor 
Newton was in type, full Reports were received from Prof. A. D. Bache, 
Superintendent of the Coast Survey, and from Prof. Hamilton L. Smith, 
of Kenyon College. 

The Coast Survey observations were made on the 13th-14th, at a 
locality in Washington (lat. 38° 52’ 58", long. 76° 59’ 32”), by a corps 
under direction of Mr. Charles A. Sx shott, Assistant of Coast Survey, and 
composed of himself with Mr. L. F. Pourtales, Assistant Coast Survey, 
and Messrs. J. Main, A. Zumbrock, W. T. Bright, L. Karcher, J. Downes, 
and H. Main, —eight observers,—and to each ceriain portion of the 
heavens two observers were generally assigned. Magnitudes were noted, 
and also the instants of fight to the nearest half second onac hronometer 
of known error and rate, and with a free command of the heavens down 
to 15° above the horizon, which was beclouded. The durations of flight 
Were recorded in forty-nine instances. From 8 p.m., Nov. 18, to 2 a.m. 
Nov. 14, one hundred and seven flights were rec vinded and more than half 
of then: mapped upon the star chart as follows :— 

Au. Jour. Sc1.—Seconp Series, Vou. XXXVII, No. 109.—Jan., 1864. 
19 
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From 8b 9! 7 meteors. | From 14 meteors, 
“ 9 6 31 
10 1] 3 


At 10™ 5145 after midnight, and also at 11™ 3045, large and splendid 


meteors, the first from 5° N.E. of Sirius and the second from 8° E. of the 
same, moved west 60°, in the first instance, and 50° in the next, both 
nearly parallel to the equator, and the last directly across Sirius. 

The durations varied from 05*1 to 18-00, and they average 08-41 for the 
forty-nine estimated. 

At Kenyon College t ight of the 13 4th was entirely obscured, 
and that of the 12t ; tially. There were, however, in 331 min- 
utes after 105 20™ p. m., one hundred and nin ty-nine meteors seen, viz: 
N.E. 36, N.W. 35. S.E. 58, S.W. 17, a l, E. ‘- Zenith 43, S. 2. Un 
the night previous (11th-12th), in 210 minutes, from 11" 22™ p,m, to 
about 2" 52™ 4. vw. one hundred and eighty-five meteors were seen, viz: 
N.E. 50, N.W. 21, S.E. 68, S.W. 24, N. 3, E. 4, Zenith 15. The mag- 
nitudes were noted, and also the instants of flight, and, in numerous instan- 
ces, the duration. The last varied from 08-25 to 18°50, but their average 
requires further inquiry and examination. Many of the flights are mapped 


OF 


on the chart, and z to 25” 


at t 


Both of these Reports will be treated more in detail hereafter, when the 
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entire mass of returns shall h iVG been colated an discussed, A. C, T. 


YELLANEOUS SCIENTIFIC INTELLIGENCE. 


1. Expedition to the Desert of Sahara under Messrs. Martins and Es- 
cher von Linth.—Through the kindness of a friend we are enabled to 


give the following information relating to an expedition now in progress 


from Switzerland to the Sahara desert, under the direction of Messrs. 
Martins and Escher von Linth, 

The expedition left Switzerland on the 11th of October last and reached 
Algiers on the 18th. From there, th *y went to Philippeville and Con- 
stantine, and thence started for Batna and Biskara, and were at the lat- 
ter place on the 22d of November, 1 hey were to take camels at Biskars 
and journey for many days over the desert. Their chief object is to as- 
eertain whether the great desert was the former bed of an ancient sea. 

e “Col de Spa,” “a kind of embrazure in the last chain 


Qn reaching th 
of mountains to the north of Biskara,” they came at once in sight of the 
endless Sahara. The letter observes: 

“They also, like the French soldiers twenty years ago, and the Roman 
Legions seventeen centuries before, could not help crying, ‘ the sea, the 
sea,’ transported as they were by the inapression of the immensity of the 
tableaux. Another solemn moment of thei: journey was the passage of 
the ‘cluse’ of El Kantara, where, after a long walk in a most barren and 
desert country, they perceived also, on a sudden, the Oasis of Biskara de- 
lineating itself in the most delightful manner with its pa!m-trees loaded 
with their gilded fruits. The contrast between the icy solitude of St. 


Gothard and the lovely gardens of Lago Maggiore is certainly striking, 
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but it is far less complete and especially less sudden than that which 
they witnessed from El Kantara.” 

“In the Oasis of Biskara they met the finest of weather, 17° C. 
(=624° Fahr.) in the shade. The little hotel where they alighted is 
surrounded by a garden as fine and as green as in Switzerland in the 
month of July—the fig, mulberry, and pomegranate trees retaining still 
all their leaves which do not at all appear to be willing to fall yet. The 
vine still forms dense hedges, hanging full of enormous late grapes, and 
the pomegranate trees bend under the weight of their heavy fruits.” 

2. Mount Hope Nurseries, Rochester, N. Y.—In vol. xxxiii, p. 430, 
was published a. short notice of Bonapartea juncea. The prospect of 
maturing some seeds was there mentioned. This proved to be reality. 
Near the upper part of the stem, seeds were found which, on being 
planted, germinated, and a few days since I saw there three young plants 
of the Bonapartea flourishing finely. 

The head of the old plant slowly decayed, a part of the leaves fell off, 
no suckers or shoots have appeared, and by another summer the plant 
will have died. 

It is now known, if not ascertained before, that the seeds of this plant 
will ripen in a warmed conservatory. 

Many and splendid additions of exotics have been made by the pro- 
prietors. The air-plants, Zillandsia pulchella and linifolia, were in full 
bloom a few weeks since, growing upon a dry stick a few inches long, 
besides others of the Orchis family. Cc. D. 

Rochester, N, Y., Sept. 1, 1863. 

8. The Chemical Chair in Berlin, made vacant by the lamented death 
of Mitscherlich, has been declined by Bunsen, who could not be induced 
to leave the circle of friends he has drawn about him in Heidelberg. 
Dr. Hofmann, of London, has since received the proffer of the place, but 
he it is said also hesitates, feeling himself, if he should conclude to leave 
London, under obligations to go to Bonn, where they have offered. to 
place $100,000 at his disposal to organize a laboratory and school of 
science. It will be a matter of surprise if he is tempted to leave London 
for either place. 

4, Prof. Watson's new Asteroid (7) Eurynome, was independently ob- 
served also by Temple at Marseilles on the 3d or 4th of October, at Leip- 
sic on the 4th of Oct., and at Vienna Oct. 6th, which observations are 
published in Astr. Nachtr., Nos. 1440 and 1441. Prof. Watson’s obser- 
vations from Sept. 14 to Sept. 23 at Ann Arbor, are given in Astr. Nachtr., 
No. 1442, and in this Journal for November, 443. See also this number, 
p. 140, 

5. Prof. Ocpen N. Roov.—Prof. Rood, formerly of Troy University, 
and well known by his numerous able physical papers in this Journal, 
has lately been elected to the Chair of Physies in Columbia College, New 
York, and will enter upon his new duties at once. 

Boox Noticrs.— 

1. A Text-book of Geology ; designed for Schools and Academies, by 
James D, Dawa. 356 pp. 12mo. Illustrated by 375 wood-cuts. 1864, 
Philadelphia, Theodore Bliss & Co. Price $1.75. 

In the preparation of the Text-book the general plan of the “Manual 
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of Geology” has been fi reo] has been treated as a history,— 
a history of t eraphical changes of the globe, or those of its conti 
nents and seas, t 19 lhe successive ages, and also a history of the 
progress of life the earliest speci n; and the illustrations of 
the science » mainly drawn from American rocks, so that the 
work, while a g | treatise, minently a geological history of the 
American cont 

Although an abrid of the “Manual,” it is not a patchwork of 
extracts from it. The whole has been entirely rewritten and thrown into 
a new form, it el oO adajl t { ] sper i purpose and give it the 
unity of an independent e broad ground with 


the larger voiume, ¢ { Ke Cc mprehensive views of the science; 
but the facts and principles are present a briefer manner and a more 
simple style, and at t me tin ith full illustrations by means of 


sections, V1 

The work is t the wants of schools, academies, and 
other literary , a t hose of the general reader who 
would obtait wwledge of thout entering into its many 
details. 

So. Tract o lography, desi l fe he use of students in the 
University ; by W. ! er, Fi RS., F.G.S., ete. 86 pp. 
8vo. Cambridge, 18 in introduction to 
Prof. Miller’s system « phy, and | be weieomed by all 
students of his system. | nta in investigation of the formule for 
crystailographi ca ons ed } method, together with some 
additional the I on the general properti S talline forms, 

3. Descriptions o/ fossil plants ted Mr. George Gibbs, 
Geologist to tl Northwest Boundary Commission under Mr. A, 
Campbell, U. S. Com ; by Dr. J.S. Newserry. (From the Bos- 
ton Jour. N. Hist., vol ts here described were collected 
on Vancouver’s Island, Orcas Island, a1 t Bellingham Bay, ete., on the 
coast of Was! n Territory; and those of the first n ntioned locality, 
including As; ,a Sab ndeseribed, Tarodium cunea- 
tum N., Pop rhomboidea Lsqx., and Ficus? cuneatus N., are from 
the Cretaceous, | 

4, Reminiscence nherst College, Historical, Scr ntifie, Biographi- 
eal and Autobiographical, &c.; by Epwarp Hircucock. Northampton, 
Bridgemain & ls. 1863. 12mo, pp. 412. 4 plates and a map of 


the Geology Amher ollege, it that the venerable 


ex-President Amherst C re should, as th osing labor of his long 


and laborious sp the service Ol lucation and science, record 


his personal 1 niscences of t nstitution with which his name and 
fame are insepa y col e book is a reflex of the man—full 
of simple, aimost childlike, e@a ti concealing nothing, not even his 
personal expe . The reader sees without guise all the springs and 
machinery by v with adm kill and patience, a well endowed and 


prosperous institution has been made to rise from the res arqusta domt, 
almost res adverse, of its unpromising beginnings. What Dr. Hitcheock 
bas done for science in connection with the inception and growth of its 


A t- 


various departments in Amherst is here made apparent, not by any boast 
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ful or self-laudatory statements, but inferentially from the simple thread 
of history. 

On another occasion we may return to this volume for some valuable 
statistics of the scientific departments at Amherst. A full list of Dr. 
Hitcheock’s numerous publications is given, amounting in all to no less 
than 171, of which 24 are distinct volumes and 69 are on scientific 
subjects. 

5. Frick’s Physical Technics.'—We cordially commend this book to 
all teachers of physics and especially to those whose situation or circum- 
stances cut them off from access to a good collection of physical instru- 
ments. The arrangement of the book follows Miller’s text book, many 
of the figures of apparatus being identical. While the most expert 
demonstrator may gain some useful hints from Dr. Frick’s book, the less 
experienced teacher and student will tind it an invaluable vade mecum in 
the physical laboratory. It is beautifully printed on tinted paper and 
Dr. Easter’s translation is thoroughly good English. 

6. Waitz’s Introduction to Anthropology, translated from vol. 1 of the 
Anthropologie der Naturvolker, by CoLLINGWOOD, F.GS., F.R.S.L., 
and published for the Anthropological Society of London by Longman, 
Green, Longmans and Roberts.—This work sustains the idea of the 
unity of the human race. We have not yet seen a copy of it, but learn 
from the notices of it by reviewers that differ from the author in his 
conclusions, that it is a work of profound learning and thoroughness, and 


eatment of the subject. 


great fairness and philosophical acumen in the 


tr 
7. Petroleum vein in Northwestern Virginia Py by J. P. Lestey. (From 


the Proc. Amer. Philos. Soc., vol. ix, 1863.) ; 
OBITUARY. 

Henry Firz.—The death of Mr, Henry Fitz has inflicted an almost 
irreparable loss upon that large class of scientific men whose apparatus 
is the product of the optician’s skill, while those who knew him person- 
ally and appreciated his frank and generous character must feel that his 
vacant place cannot be filled. 

It is not saying too much to assert that Mr. Fitz has done more to pop- 
ularize Astronomy in this country than any other man. In former days 
good telescopes were only to be had by importation from Munich, at a 
cost and delay which amounted to a prohibition. Mr. Fitz, bringing to 
bear a rare mechanical skill, a wonderful ingenuity, and a hopeful enthu- 
siasm which no obstacles could resist, placed within reach, at a moderate 
cost, iustruments of fine optical quality, while his practical and cheap 
equatorial mounting gave to every observer the advantages which were 
hitherto enjoyed only in fixed observatories with costly instruments. 

Mr. Fitz was entirely a self-taught optician, and like his friend and co- 
worker, Mr. Clark, of Cambridge, was indebted solely to his own ingenu- 
ity and reasoning powers for all his methods and manipulations. It is a 

* Physical Technics; or Practical instructions for making experiments in Physics 
and the construction of Physical Apparatus with the most limited means. By Dr, 
J. Frick, Director of the High School in Freiburg, and Professor of Physics in the 
Lyceum. ‘Translated by John D. Easter, Ph.D., Professor of Natural Philosophy 
and Chemistry in the University of Georgia. Philadelphia: J. B. Lippincott & Co., 
1862. S8yo, pp. 467. 
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little remarkable that both of these American opticians were many years 


since independently conducted by their investigations to the method of 
local correction for optical surfaces; a method described lately in the 
French Academy by M. Leon Fo It, as anew discovery of his own, 
which he claims to be of tl test Importance to practi al optics. It 
is not intended to L nality of Mi ault’s discovery, but 
simply to record the priority of American invention—it is within the 
knowledge of the { hat Fitz used the method of local correction 
as early as the 3 

The largest te ope completed by Mr. Fitz was of the dialitic construe- 
tion, having an aperture of 16 inches. It is mounted in the private ob- 
servatory of Mr. Van Duz . 

The principle achromatic telescopes made by Mr. Fitz are located as 
follows : 


One of 13 incl 


“ 


r. John Campbell, 


Expedition 


Mr. Fitz’s optical lab were not con l to t luction of teles- 
copes, but almost immedi ' nthe annou n n f the discoveries 
of Dagcuerre and St ct tructed cam _ and was, I believe, 
the first to pr du Ci " { . in a practical time for 
portraits. 

At the time of | death | 1 just perfected a view lens of great 
merit, which compares most fav y with 1 ly celebrated glob 
lens of Harrisor 

Within th s of » it Ww possible to enu- 
merate all the instrumenta s and simplifications for which the 
scientific world is ind » Mr. Fitz, | pe t would not be in 
the power of any on to recall them a hey could only be gath- 
ered from a comparison of the experience of those who knew and reaped 
the benefit of his fi e ingenuity, the achier f which were rarely 
alluded to in 
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Mr. Fitz has left with his bereaved family precious legacies of experi- 
ence and material which it is hoped will enable them to continue his op- 
tical labors in a worthy manner. 

Pror. E. Emmons.—Died, at his plantation, in Brunswick, N. C., Oc- 
tober Ist, 1863, Professor Esznezer Emmons, M.D. Born in Middlefield, 
Mass., in 1798, he was graduated at Williams College in the class of 
1818. He studied medicine and received the degree of M.D. from the 
Berkshire Medical School in 1830. In his Alma Mater he was Professor 
of Natural History from 1833 to 1859, and was then appointed to the 
chair of Mineralogy and Geology. While a member of college, his 
studies were directed towards the departments of natural science by 
attending the lectures of Prof. Amos Eaton, who then began that course 
of lecturing and teaching by which so many hundreds of young men 
were made active lovers of natural history, an era in which this science 
had its beginning in our country. When the geological survey of the 
state of New York was commenced, Dr. Emmons was appointed one of 
the four geologists between whom the State was divided into four great 
sections ; and to him was assigned the N.E. portion of the State on the 
coast of Lake Ontario and south to the counties of Herkimer, Lewis and 
Saratoga, as the divisions were in 1842, when his report was published. 
Dr. Emmons removed from his home in Massachusetts to Albany, that 
he might be in the centre of the great geological survey. There he was 
made a Professor in one of the chairs of the Albany Medical College. 
To his Geological Report, he added successive reports on the agriculture 
of the State. At length he was appointrd to the Geological Survey of 
North Carolina by its Governor. He prosecuted that survey with great 
industry and success, and made several important discoveries of un- 
known fossils of animals; and becoming interested in some lands, he 
removed his family there, the more easily to complete the survey. There 
the rebellion found him, and he was not permitted to return to the north. 
There his life was closed. On his exhibition of his fossil collections in 
North Carolina, at the meeting of the Scientific Association at Albany in 
1856, Professor Agassiz stated that the discoveries were of a higher 
character in geology than any published for years. 

The offices Dr. Emmous held show the public estimate of his qualifica- 
tions and acquisitions. His labors show that this estimate was not too 
high or misplaced, 

In his Report on the Second (his) District of New York, which before 
his examination was unknown as to its geology, Dr. Emmons gave a lucid 
and full view of the rocks.and their relations, and chapter vir and the two 
following contain his “ Taconic System,” or the rocks between the fossil- 
iferous of Eastern New York and the primary rocks of the western part 
of New England. In the Report on the Agriculture of the State, pub- 
lished in 1843, Dr. Emmons gave an expanded and interesting view of 
the Taconic System. Though opposed by some of his associated geolo- 
gists and by some others of high distinction, the author has found 
support in some distinguished geologists of Europe. Dr. Emmons died 
as he had lived, an honest man, a warm hearted friend, a loyal citizen, 
and an humble and consistent christian. c. D. 


ears 
| of 
tug 
Wn, 
It 
but 
the 
L100 
ob- 
as 
ra 


Work § Received 


VIII. WORKS RECEIVED. 


PROCEEDINGS OF SOCIETIES 

Jahresbericht fiber die Fortschritte der Chemie ; herausgegeben von Hermaxy 
Korr and Haersrica Witt. Fiir 1861. 

Oversigt over det kongelize danske videnskabernes Selskabs Forhandlinger og 
dets Medlemmers Arbeider i Aaret 186}. 

Jahrbiicher des Vereins fiir Naturkunde im Herzogthum Nassau. Sechszwsntes 
Heft. Wiesbaden: 1861. 

Verhandlungen der naturforschenden Gesellschaft in Basel. Dritter Theil. Vi- 
ertes oder Schiuss-heft. Basel: 1863 

Zeitschrift der Deutschen geologischen Gesellschaft. XIV. Band. 2. Heft. 1862, 
Berlin: 1862 

Monatsberichte der kéniglichen Preufs. Akademie der Wissenchaften zu Berlin, 
Aus dem Jahre 1862 }1 Tafeln Berlin: 186 

Bulletin de la Société Impériale des Naturalistes de Moscou publié sous la Re. 
du Docteur Re NARI Année 1862. Nos. IJ, III], IV. Moscow: 1862. 

Verslagen en Mededeelingen der koninklijkke Akademie van Wetenschappen, 
Afdeeling Naturkun: ie 3d and 4th parts. Amsterdam: 1862 

Verslagen en Me >deeling en der koninklijke Akademie van Wetenschappen. 
Afdeeling Letterkunds th Lm dar 1862 

Jaarboek van de Koninklijke Ak: van W ete happen. Gevestigd te Am- 
sterdam, voor 1861 

Bulletins de L’ Académie Royale de es, d ttres et des Beaux-Arts de 
Belgique. 8lme Année, 2m¢ XIII, 52 sruxelles 

Mémoires Couronnés et autres Mémoire iés pa Académie Royale des 
Sciences, des Lettres et des Beaux-Arts d vique lection in-8°.—T. XIII 
XIV. Bruxe lles 1862 

Jahrbuch der kaiserlich-kéniglich ologischen Reichsanstalt. 1861 und 1862. 
XII. Band. 3, 4 The same, 1863 XII1. Band Nro 
REPORTs.— 

Report of the Commissioners upon the Troy and Greenfield Railroad, and Hoosae 
Tunnel. February 28, 1863. Boston: Wright & Potter, State Printers, No.4 
Spring Lane. 1863 

Seventy-Fifth Annual Report of the Regents of the 1 niversity of the State of 
New York. Albany: 1862 

Report of the Commissioner of Agriculture for the year 1862. Washington: 
1863. 

Report of the Commissioner of Patents for the year 1861. Agriculture. Wash- 
ington: 1862. 

METEOROLOGY AND ASTRONOMY 

Meteorological Observations made at Providence R. [., extending over a period 
of twenty-eight years and a half. from December, 1831, to May, 1860. By ALExis 
Caswett, Professor of Natural Philose »phy and Astronomy in Brown University, 
Providence, Rhode Island. Washington City: Published by the Smithsonian Insti- 
ution, in the Smithsonian Contributions to Knowle: lge. October, 1860. New York: 
D. Appleton & C 

Discussion of the Magnetic and Meteorological Observations made at the Girard 
College Observatory, Phila lel phi i, in 1840, 1841, 1842, 1848. 1844 - 1845. Sec- 
ond Section, comprising Parts IV, V, and VL Horizontal For By A. D. Bache. 
Published by the Smithsonian Institution. November, 1862. New York : D. Ap- 
pleton & Co. 

Report upon the determination of the Longitude « America and Europe from 
the Solar Eclipse of July 28, 1851. By Professor Ber nin Peirce, LL.D., &e. &e 

New Discussion of the Distribution of the Magneti De lination on the Coast of 
the Gulf of Mexico, with a Chart of the Is onic Curves for 1860. By Assistant 
A. Scuorr 

Standard Places of Fundamental Stars. U.S. Coast Survey. 

Sur la Marche annuelle du Thermométre et du Barométre en Neérlande et en 
divers lieux de L’Europe, déduite d’observations simultanées de 1849 a 1859. 


152 
q 
i! 


Works Received. 153 


Par C. H. D. Buys Battor. Publiées par L’Académie Royale des Sciences 4 Am- 
sterdam. Amsterdam: 1861. 

Abstracts of Magnetical Observations made at the Magnetical Observatory, To- 
ronto, Canada West, during the years 1856 to 1862, inclusive, and during parts of 
the years 1853. 1854, and 1855. Toronto: 1863. 

Reduction of the Observatious of the Deep-Sunk Thermometers at the Royal 
Observatory, Greenwich, from 1846 to 1859. By Prof. J. D. Everert, of King’s 
College, Windsor, Nova Scotia. Extracted from the Greenwich Observations, 1860, 

Results of Meteorological Observations for Twenty Years, for Hobart Town; 
made at the Royal Observatory, Ross Bank, from January, 1841, to December, 1&54. 
and at the Private Observatory, from January, 1855, to December, 1860, inclusive. 
Tasmania. Hobart Town: 1861. 

Meteorologische Beobachtungen. Aufgezeichnet auf Christiania’s Observatorium. 
Lieferung 1 and II, 1837-1847. Christiania: 1862. 

Meteorologische Waarnemingen in Nederland en Zijne Bezittingen, en Afwijkin- 
gen van Temperatuur en Barometerstand op vele Plaatsen in Europa. Uitgegeven 
door het koninklijk nederlandsch meteorologisch Institnut. 1861. The same, 1862. 
Utrecht : Kemink en Zoon. 1862. 

On the Rainfall and Evaporation in Dublin, in the year 1860. By the Rev. 
Sauer Havcutoy, M.D, F.R.S., Fellow of Trinity College, Dublin. Dublin : 
1862. 

On the Direction and Force of the Wind at Leopold Harbour. By the same. 
Dublin: 1863. 

GEOGRAPHY.— 

Reise der oesterreichischen Fregatte Novara um die Erde in den Jahren 1857, 
1858, 1859, unter den Befehlen des Com. B. von Wutterstorr-Ursair. Nautisch- 
phyvicalischer Theil, I. Abtheilung. Geographische Ortsbestimmungen und Fluthbeo- 
bachtungen. Wien: 1862. 

Société de Géographie de Genéve. Mémoires et Bulletin. Tome III.—1re Liv- 
raison. Genéve: 1862. 

Uber die Ursachen der in den Jahren 1850 bis 1857 stattgefundenen Erd-erschiit- 
terungen und die Beziebungen derselben zu den Vulkanen und zur Atmosphare: von 
Dr. Kant Emit Kxvce, Lehrer an der k. Gewerbschule zu Chemnitz. Stuttgart: 
1861. 

Hydrography, Meteorology and Hyetography of Sacramento, Cal. By Tuomas 
M. Locan, M.D. 


PHYSICS AND CHEMISTRY.— 

Account of Experiments made to determine the Velocities of Rifle Bullets com- 
monly used. By the Rev. Samugt Haveuton, M.A., F.R.S., Fellow of Trinity Col- 
lege, Dublin. Dublin: 1862. 

On the Construction of Improved Ordnance, as proposed in a letter to the Secre- 
taries of War, and of the Navy, and the Chiefs of the Bureaus of Engineers, and 
of Ordnance, of the United States, By Daniec Treapwett, late Rumford Profes- 
sor in Harvard College. Cambridge: 1862. 

Der Erdmagnetismus als folge der Bewegung der Erde im Aeter. Von Gustav 
Hinaicus, Cand. Math. Copenhagen: 1860. 

Fem Love af den kosmiske Physik. Af Gustav Hinarcus, Cand. Math. Kjoe- 
benhavn : 1860. 

Description of an Electrical Machine of a New Form, constructed with regard to 
the principles of electrical laws. By P. H. Vanperweyper, M.D., Professor of Chem- 
istry at the N. Y. Medical College, and of Physics and Chemistry at the Cooper 
Inst, N. ¥. New York: 1862. 

The Observed Motions of the Companion of Sirius considered with reference to 
the disturbing body indicated by Theory. By T. H. Sarrorp, Assistant at the Ob- 
servatory of Harvard College. From the Proceedings of the American Academy 
of Arts and Sciences, Vol. VI. Cambridge : 1863. 

Description of a new Cataloguing and Charting Machine. By G. W. Hovan, 
A.M., Astronomer in charge of the Dudley Observatory. Abstract of a Paper read 
before the Albany Institute, Albany: 1863. 

Am, Jour. Sc1.—Seconp XXXVII, No. 109.—Jan., 1864, 
20 


‘ 

es 
ri. 
@- 

3 
f 


154 Works Received. 


Notice sur la Pile Electrique de M. Grener dans les applications chirurgicales et 
sur les opérations que l'on peut faire avec cet instrument. Suivie de la description 
de son anse coupante 4 température constante. Paris: 1859. 

Preliminary Researches on Thallium. By William Crookes, Esq.,F.C.S. Contin- 
uation of the same. 


MINERALOGY AND GEOLOGY 

Ancient Mining of the Shores of Lake Superior, By Caartes Wuirtt.rsry.— 
Smithsonian Contributions to Knowledge. Washington City: April, 1863. New 
York: D. Appleton & Co 

The Penokie Mineral Range, Wisconsin. By Caartes Warrriesey, of Cleveland, 
Ohio. Boston: 186: 

Experimental Researches on the Granites of Ireland. Part III.—On the Granites 
of Donegal. By the Rev. Samvet Havenron, M.A., F.R.S., F.G.S., Fellow of Trin- 
ity College, and Professor of Geology in the University of Dublin. London: 1862. 

Essay on Comparative Petrology. By M. J. Durocaer, Mining Engineer, and 
Professor of the Faculty of Science at Rennes. Translated from the “ Annales des 
Mines,” Vol. XI, 1857, by the Rev. Samuet Havauton, M.A., F.R.S., Fellow of Trin- 
ity College, and Professor of Geology in the University of Dublin. Dublin: 1859. 

On the Chemical and Mineralogical Relations of Metamorphic Rocks, by T. Sree- 
ny Hunt, M.A., F.R.S. Reprinted from the Dublin Quarterly Journal of Science 
for July, 1863. Montreal: 1863 

On the Geological Structure of the Seuthern Grampians By James NIcot, 
F.RS.E., F.GS., Prof. of Nat, Hist. in the University of Aberdeen. 

On the Gold-Bearing Strata of Merionethshire. By T. A. Reapwry, F.G.S., FSS. 
Manchester: 1862 

Report on the Chaudiére Gold Mines, Canada East. Sept.1863. Printed by or- 
der of the Legislature. Quebe 

Report of the Chief Gold Commissioner for the Province of Nova Scotia, for the 
year 1862. Halifax, N.S: 1863 


Note Sur les Formes cristallines et sur les Propriétés optiques biréfringentes du 
castor et du pétalite. Par M. Des Crorzeaux 
Note Sur les Propriétés optiques biréfringentes et sur la Forme cristalline de l'am- 
blygonite. By the same. From the author, Sept. 24, 1868 
Observations sur les Modifications permanentes et temporaires que l’action de la 


chaleur apporte a que 
the same. 

Rapporto sulle cave di Marmi varicolori aperte nei beni di proprieta della Siga, 
Tropora Gettcat Net Caporatt, nel luogo detto il Capannino. 


jues propriétés optiques de plusieurs corps cristallisés. By 


Del Macigno Ofiolitico. Nota del Prof. Cav. G. Menecuini 

Della presenza del Ferro Oligisto nei giacimenti ofiolitici di Toscana, Nota del 
Prof. Cav. G. Menecurnt. Pisa: 1860 

Diamonds. By Witttam Potr, Fellow of the Geological Society, etc. etc. Ex- 


tracted from Macmillan’s Magazine for January, 1861. With a Note on the Impe- 
rial State Crown and its Jewels, by Prof. J. Tennant, F.G.S. etc Reprinted from 
the Transactions of the London and Middlesex Archzological Society, Vol. I. Lon- 
don: 1861. 

The Mansfeld Copper-slate Mines in Prussian Saxony: their past and present 
state. With Statistics, Metallurgical Processes, Administration, Social Condition 
of the Miners, Provident Fund. By W. P. Jervis, F.G.S.. Mining Engineer. Re- 
printed from the Journal of the Society of Arts 

On the International Exhibition of 1862, By Mr. Wau. Hawes. A Paper read 
before the Society of Arts, June 5th, 1861 : 

Geologiske Undersogelser i Bergens Omegn af Ta. Hiorrpant og M. Incess. 
Christiania: 1862 
ZooLocy.— 

Ueber Parthenogenesis. Dr. C. Ta. F. von Sresotn, k. Universitiis-Professor, ord. 
Mitglieb der k. Akademie der Wissenschaften. Miinchen, 1862 

Beskrivelse over Lophogaster typicus, en Merkveerdig Form af de Lavere Tifod- 
dede Krebsdyr, af Dr. Micnaet Sars, Prof. ved Christianias Universitet. Med 3 
lithographerede Planch: Christiania : 1832. 


Works Received. 155 


Synopsis of the Vegetable Products of Norway. By Dr. F. C. Scnurserer.— 
Translated from the MS. by Rev. M. R. Barnard, B.A. British Chaplain, Christiania. 
Christiania: 1862. 

On the Form of the Cells made by various Wasps, and by the Honey Bee: with 
an Appendix on the Origin of Species, By the Rev. Samuet Haveuroy, M.D., F.R.S. 
Fellow of Trinity College, Dublin. Dublin: 1863. 

Remarks on some Characteristics of the Insect-Fauna of the White Mountains, 
New Hampshire. By Samvue. H. Scupper. From the Boston Journal of Natural 
History, Vol. VII, Part lV. Cambridge: Nov. 1863. 

Catalogue of the see" sate of New Orleans and its vicinity, prepared by L. 
von Reizenstein. New Orleans: 1863. 

Bibliography of North American Conchology previous to the year 1860.—Smith- 
sonian Miscellaneous Collections. Prepared for the Smithsonian Institution by W. 
G. Binney. Part I. American authors. Washington: March, 1863. 

Annual Report of the Trustees of the Museum of Comparative Zodlogy, together 
with the Report of the Director, 1862. Boston: 1863. 


MEDICINE.— 

Medico-Legal Contributions on Arsenic. By Caartes H. Porter, M.D. Albany, 
1862. 

Outlines of a New Theory of Muscular Action. By the Rev. Samvet Haveaton, 
M.D., F.R.S., Fellow of Trinity College, Dublin, London: 18632. 

The Purification and Disinfection of the System by a proper use of fresh-burned 
Charcoal and pure Air better than poisoning it for the Prevention aud Cure of the 
great majority of Diseases, By A.S. L. New York: 1865. 

The Transactions of the N. Y. Academy of Medicine-—Management of Pulmo- 
nary Tuberculosis. By Austin Fuunt, M.D. New York: 1868. 

A Manual of Etherization: containing directions for the employment of Ether, 
Chloroform, and other Anesthetic agents, by inhalation, in Surgical Operations. By 
Cuas. T. Jackson, M.D., F.G.S.F. Boston: 1861. 

MISCELLANEOUS.— 

Esposizione Italiana 1861. Relazioni dei Giurati. Industria Mineraria e Metal- 
lurgica. London. 

_ Report of the Committee of the Overseers of Harvard College appointed to visit 
tne Observatory in the year 1862; together with the Report of the Director. Bos- 
ton: 1863. 

Inaugural Address of Wittiam Caauvenrt, LL.D., as Chancellor of Washington 
University, June 17, 1863. St. Louis. 

The Water Gas Correspondence; reprinted from the North American and U.S. 
Gazette. With a Preliminary Letter, addressed to Edward H. Trotter, Esq., Presi- 
dent of the Board of Trustees of the City Gas Works. Philadelphia: 1860. 

Memorial of Prof, Charles Hooker, M.D.—The Inaugural Address of Leonarp J, 
Sanford, M.D., as Professor of Anatomy and Physiology in Yale College. Delivered 
September 17th, 1863. New Ilaven: 1863. 

Contents of the Correspondence of Scientific Men of the Seventeenth Century, 
printed at the University Press, Oxford, in two volumes, 1841. Compiled by Av- 
Gustus pe Monegan, F.R.A. and C.P.S., of Trinity College, Cambridge; Prof. of 
Mathematics in Univ ersity College, London Oxford: 1862. 

Zum Gedichtniss an Jean Baptiste Biot. Gesprochen in der éffentlichen Sitzung 
der k. b. Akademie der Wissenschaften am 28. Mirz 1862. Von Cart Frrepric 
von Martius, Secretar der Mathem.-Phys, Classe. Miinchen: 1862. 

_ Rede in der 6ffentlichen Sitzung der k. Akademie der Wissenschaften am 28. 
November 1861. Zur Feier des allerhéchsten geburtsfestes Sr. Majestiit des K6- 
nics Maximilian gehalten von Jurrus von Liesic, Vorstand der k, 
Akademie. Miinchen: 1861. 

Giornale dell Ingegnere-Architetto ed Agronomo. Anno IX. Num. 7° e 8°.-= 

ugiio e Agosto 1861. 

Le Moniteur Illustré des Inventions et des Découvertes. Journal Universel des 
Expositions Frangaises et Etrangéres et des Progrés Industriels. Octobre-Novembre 
1863. Paris : 1863. 


ad 
a 
‘ 
al 
~ 
4 
3 


AMERICAN 
Measure of Fore: f Bodie 
Remarks on Sy serve 
of t} e 
tinued.)\—4385, On Certain 
vations on the ] we of 
Tales, Harleian MS. No. 7 
entali, Pars I]. (M nete 
of Stan 
cension—with a ¢ 
Sun, 
JOURNAL OF Tt DI 


a small Star van 


» Deser | 


Californian Mosses: Lesg 


AcapEMY oF AR 


Fishes Mass use 


lard Polar lock 


Wi R CELVE 7 
j of S 

SANDS Vol, VIIT.—Part IT.—861, On the 
8 id nt Velo D. T'readwell.—370, 
i Dey t is Bowen.—889. A History 
tt xX piate David Hum phreys Storer (con: 
rms of Inte n V. P.G. Bartlett —445, Obser. 
Chaucer sed on W; t's edition of the Canterbury 
Plat Wricht innee e Cuba Orj 
et Monocotyledones); A. Griseha 1.—537 
S ! Red f Observation in Right As- 
pos ms: 7 ian He Saf yrd.—569, The 

NCES OF Vol, V.— 

Part IV.—FEBRUARY. 18¢ On the Ci North America, with a cata 
logue of all the sr nens in the Coll on S an Institution ; Hora- 
tio C. Wood, Jr.— N Unionide of the United Stat Tsaac Lea.—OCTO-~ 
BER, 1862 I h t I il J the Secondary and Tertiary 
Formations of Ni Ameri G i H. Horn, M.D.—181, Descrip- 
tions of New B ( We \ the Academy of Nat. 
ural Scien | ( —18 w Unionide of the United 
States ] MA 865.— New Melanidze 
the United St \ IBER _ 8, On the — 


] ts < ne nul 1 jorty three species and 
some Embryonic Forms of Unionide of the Ur States ; Jsaac Lea.—457, De- 
écription of new and little known spec f Birds of the family Picide in the Mu- 
seum of the Academy of Natural Sciences of Philad phia; John Cassin—Vol. i 
Part V, contains cont tion of Mr. Lea’s } per « New Mi anida 

PRrocerDINGs Acap N Sct. oF Puirap, 1863, (continued from vol. 
XxXvi, p. 452.—] I species of Cherojulis from North Car- 
olina: Gill.— nname ric ty pe bastes ; Cill.—209, 
Descrij tior t 7’. ¢ 2] Synopsis of the 
Pomacentroids of the VW ( North and ( tral America; 7. Gil/.—221, 
Notes on the Lal tof N r Gill —224, Sy- 
nopsis of the fa Lept pti fa remakable new generic 
type ; 7! Gill- e Ni ime ( i Fishes; 7! Gill— 

- 242, Description f the g f { | Brot 1 Fishes of Western North 
America; 7”. G 4, Synops Lycodoide ; 7: Gill.~262. De 
scriptions of the G old gene tof Temperate North Amer- 
ica; 7: Gi/l.—267, On the Ge t Coast of the United States; 
7. Gill.—271, On the genus P¢ } ilmus of Sci er; 7. Gill.—272, Note on 
the genera of Hemirlhamp! 7. G 

American Pu S Transactions—Vol, X1I.—Part IIT —Art. 4, Intellectual 
Symbolism: a | 3 for Science; Pliny*Zarle Chase, M.A—vYVol, XIII, 1 ». 1, On 


| 


